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The Emery Testing Machine at the 
United States Arsenal, Watertown, 
Mass. 


We present in this issue an engraving 
showing a perspective view of this famous 
machine, together with five 
other engravings showing a 


pression up toa breaking strain of 800,000 
Ibs., while at the same time the machine should 
be of such delicacy as to accurately show the 
strain required to break specimens no 
stronger than a single horse-hair. 

24.--That the machine should have the 





capacity of seizing and giving the neces 
sary strains to the specimens, from the min 
utest to the greatest, without the construction 
of a multitude of special appliances to suit 
the numerous changes of form and size in 
which materials to be tested are presented. 





plan, rear and front views, with 
some details. Further details 














will appear in these columns 
hereafter, which will aid in giv- 
ing an exact understanding of 
its construction and the manner 








of operation. 

This machine, the like of 
which for capacity, accuracy, 
durability and general perfec 





tion of details probably does not 
exist, is in possession of the 
United States Government, and 
its use is open to all citizens, 
subject, of course, to prescribed 
regulations. 

It reflects the highest credit 
upon the immense labor, per- 
severance and courage of its in- 
ventor, Albert H. Emery, and 
above all to his engineering skill, 

The machine at Watertown 
was constructed by Mr. Emery 
under contract with the United 
States Test Board of Iron and 
Steel, and was built under his 
direction at various shops and 
foundries. 

The description we are able 
to present this week was pre- 
pared for us by Mr. Emery 
himself and is worthy of care- 
ful study. The problem before 
the contractor and inventor was 
one of no small difficulty. 
Briefly stated, it was: 

Ist.—To construct a machine 
with the capacity of testing 
specimens for tension or com- 














i pol! ae 


<siae MT sso 


enn 


i 


= «a5 
J 
oe? Syosset 





3d.—That the machine should be able to 
give these strains and receive the shocks of 
recoil produced by the rupture of the speci- 
men, without injury. The difficulty of this 
requirement may be appreciated by consider- 
ing that when a test to the full capacity of 
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LONGITUDINAL SECTION OF END, witH ELEVATION OF STRAINING HOLDER. 







NERAL VIEW. 


the machine is made, the scale, upon the 
| breaking of the specimen, receives by recoil 
The 


machine and scale must be so constructed as 


an ¢nstantaneous load of 800,000 pounds. 


to bear this load placed upon it instantane- 
ously, and bear it so perfectly that the next 
moment it will correctly show a load of a 
pound without any adjustment whatever. 
4th. 


structed that the specimen, while undergoing 


-That the machine should be so con- 


strain, may be readily accessible for the pur- 
pose of observing minutely the changes tak- 
ing place with the changes of the strains or 
loads applied to the specimen. 

5th. 
structed as to be readily operated without 


That the machine should be so con- 
exeessive cost. 

The machine, after being erected, had ap- 
plied to it a test load of one million pounds, 
which it with the utmost 
Before describing the machine, it is 


seemed to bear 
ecuse, 
well to remark that all the working parts in 
general were at their working bearings, fitted 
to gauges to within less than one thousandth 
of an inch. For instance, the main screws 
which are 48 feet long were dressed to gauges 
throughout their whole length, and then 
the to gauges, the 


threads in the nuts being carefully gauged to 


threads on them cut 
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match them, the same care being used in 
general throughout the whole machine. 

We now proceed to the description of. the 
Government machine by reference to the 
figures and parts which are numbered. 

Fig. 243 shows a plan of the machine, with 
a plan of- the scale case and one of the gauge 
cases, 


















































































Fig. 244 shows a side etevation of the same, 
with a section of the masonry bed on which 
it stands. 























Fig. 245 shows a rear view of the machine 
only. 
Fig. 246 shows a front view of one end of 
the machine, with a front view of the scale _ 
case open showing the scale. 
Fig. 219 shows a side elevation of the scale 
end of the machine. Fig. 220 shows a plan 
of the same. ee | 


























Fig. 221 shows a longitudinal section of 
this end of the machine, with the scale- 
holder, that is the holder which seizes the 
specimen and secures it to the scale, and 
shows in elevation the straining holder, that 
is, the holder which seizes the specimen and 
which is drawn backwards or pushed for- 
| wards by the straining press. 

Figs. 222 to 226 inclusive, illustrate details 
of this part of the machine. 

Figs. 189 to 197 inclusive, illustrate the 
construction of the accumulator and the 
jointed pipes which connect it to the machine 
which it drives. 

The bed of this machine consists of a long 
track built in sections, set on the masonry, 
to which it is bolted firmly and secured 
in a strictly level position on sulphur bear- 
ings. 

. ; At the scale end of the machine (left-hand 

a end in the drawing) there is a large bed, also 
: 3 secured to the masonry and set in sulphur, on 
which rests a bed, 1434, which has freedom 
of motion longitudinally, but in no other 
direction. 
| This bed has cast at its front end large 
pillow blocks, and bolted at its rear end also 
| pillow blocks, through each of which pass 
| the screws 1450. These screws are 84" in 
diameter, 48 feet long, fitted as before men- 
tioned, and rigidly screwed to bed 1484 by 
the caps of the pillow blocks mentioned. 

Towards right-hand end of the machine 
'is shown the straining press 1569, standing 
on a 4-wheel truck which carries it along on 
| the track. 

3 | || It is fixed to the screws 1450 at any desired 
4° S roi position by means of the four geared nuts, 
i ! | which are shown, two on either screw, which 
| are driven in unison by means of the live- 
jead 1599, shown at the extreme right-hand 
end of the machine in Figs. 243, 244 and 245, 
which drives the long shaft 1590, seen in 
Figs. 243, 244 and 221, which in turn operates 
through gears and idlers the geared nuts on 
the screws. These nuts serve to set the press 
'prior to the beginning of any test at such 
position as is required by the length of the 
| specimen. 
ter a? 4 = boo ‘ : |= = 4! || The scale holder and straining holder are 
q tik “ef | [| IT shown in Figs. 243 and 244 by the numbers 
LA y : 1475, and may by operating the live-head be 
: brought close together or carried 30 feet 
apart. 

Wherever the press is stopped by the 
geared nuts it is locked to the screws ready 
for testing. The strains on the specimen 
are seldom or never given by operating these 
nuts, they merely fixing the press ready for 
strains to be given by the hydraulic pressure 
operating a 20-inch steel piston contained 
: : therein, which is connected to the press holder 
i Be ) 1475, by its steel piston-rod 1563, the latter 

being forged solid with the head, and 10 
inches in diameter. The holders which seize 

the specimens are best shown in Figs. 221 and 

i 228, the latter showing an elevation of one of 
these holders, one-half of which is in section. 
The middle beam, 1477, rests on two 14” 
rams, 1480, which set on the beam 1476, 
— t Boos | which is screwed to the upper beam, 1475, 
see wee | ee « [+ - 3 -—ur x by four steel tie-rods, 1478. These beams 
fi = Jie i DY d-8 QI $ are of gun-iron, and are closely fitted. The 

x L | Ie = | ‘ANY Ad i 7 ~~. a Z| opening between 1477 and 1475 is for the 
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@ 6 | central portion which seizes the dies for 
| round specimens 10 inches deep, the side 

$ portions being 6 inches deep. The width of 
the opening is 30 inches, thus allowing plates 

. ‘of that width to be tested. The operation of 
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the holder will be seen by 
studying Figs. 221 and 223, 
the former showing the 
holder empty in front eleva- 


showing one of the holders in 
elevation and the other in 
section longitudinally where 
is shown also a specimen, 
1495, seized by the dies 1484a. 
The middle beam, 1477, is 
forced by the rams, 1480, to nl 
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give the necessary pressure a 6 Te N 
on the specimen to hold it S -” 
purely by friction. The & 2 

pressure carried by _ these OL / 3 





holders is any load desired, 
from one pound to one mil- 
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lion, and is known by means \J 
of the gauges shown in their . 7 © 
case, 1708, in front elevation, _— 5 \. 
in Fig. 244. It will be seen 
that in applying the load of \ 
one million pounds to the * 
. ‘ 
specimen, by the holder, the a 
friction which holds the ty Vy 
piece is that due to a million fe) 
e o 
pounds on each side, or the a 1 
slipping of the load of two = 
millions of pounds on one = 
surface. 
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The straining holder is secured to the 
piston, 1563, of the straining press by three 
chrome-steel pins, 1488, 1489. The 


holder is secured to the scale by three chrome- 


steel pins, 1491 and 1492, which secure it to| 


the steel link 1490. Pin 1498 secures this 
link to the beam lock, 1486, the latter trans- 


mitting the load of tension to the beam or | 


platform of the scale, 1455, through which 
the is* transmitted four hy- 
draulic supports placed between this plat- 
form 1455 and the bed 1456. 


pressure to 


of the scale 


When strains of tension are thus given the | 
strain passes through the specimen 1494 to| 


the holder, through it to the link 1490, pin 
1493, beam lock 1486, beam 1455, to the sup- 
ports resting on 1456. That these parts may 
move against the supports without friction 


they are supported on vertical steel plates 
1461 and rods 1495, shown in Figs. 221, 223, 
and 224, 


It will be seen by the drawings 





scale | 








| that the load after being transmitted through 
the supports to the beam 1456 is carried di- 


1450, so that the load which is put upon the 
screws by the straining press at one end of 


the specimen is exactly balanced by the load 
put upon the screws by the scale at the other 
end, this load being transmitted through the 
| specimen, no part of the strain being carried 
through the foundations. If now the speci- 
men breaks, the screws being under aload of 
compression immediately free themselves of 
this load, putting the entire scale end of the 
machine in motion longitudinally in one di- 
rection and the press end in the opposite di- 
rection, these parts moving from each other 
until the screws are free from their load of 
compression, when the inertia of these parts 
under motion will continue their movement 
| until the screws have received a load of ten- 


sion nearly equal to the load of compression 


~} Fig. 225 — 
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seen nor felt, but set gauges 
applied at each end showed 
of these move 
They are not only 
unseen and unfelt but they 





the amount 
ments, 


are also unheard, the noise 
of the breaking specimen 
completely hiding any little 
noise the machine may make, 
no jar or rattling whatever 
being detected inany part of 
the machine. 

A description of the hy- 
draulic supports which rest 
between the platform and 
bed of the scale beams 1455 
and 1456 will be given here- 
after with the description of 
the scale itself. When spe- 
cimens are tested for com- 





pression the clamp-plates, 



















2 1434 
= 4 or 4 
Fig. 221), 1485 are removed 
1376 7» , and placed at 1484, thus fix 
‘F 1439 . . 
‘ 1) ing the scale holder directly 
1463 = us as 
ies 1483) }} [1438 (©))1433 to the beam 1456, which now 
fal = 9 bec 1s th ‘ 
al er vecomes the platform of the 
} i ut scale, 1455 becoming the bed 
t y thereof. The holder will 
. seize the specimen for testing 
1431 ' . 7 
ANE at the fixed ends, or it may 
seize a platform = against 
Fig.219 1471 
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which was upon them, the difference of 


| loading being that due to the loss of friction 


rectly against the projections on the screws | 


by sliding the scale end of the machine on 
its ways and moving the press on its track. 
The extension of the screws will now cause 
the ends of the machine to move together 
until the screws are free from tension when 
inertia of the moving parts will expend itsclf 
in compressing the screws and in overcom 
ing the friction mentioned. In order that 
movable bed 1434 may always come to rest 
in its proper position, buffer springs 1442 
contained 1438 secured to fixed 
bed, are provided. See Figs. 221, 225 and 
226. of extension and 
compression continue until the work of 
recoil is used up in the friction of moving 


in boxes 


These motions 


the ends as mentioned. These vibrations 


are so rapid that when the machine was orig 
inally tested in breakinga bar of wrought iron 
of 20 inches section they could be neither 


which they rest. If we test with flat or free 
ends, the beam block 1486 is sometimes put in 
place of this holder when testing columns for 
compression, and a platform secured to it by 
the pin 1493. It will be seen now that the 
foundations of the scale are the two coupled 
beams 1455 and 1456 between which are the 
hydraulic supports, these beams acting alter 
nately as either platforms or beds, depending 
on whether the load is tension or compres- 
sion, the action being precisely the same on 
the scale whether it is loaded from one face 
or the other. The beams 1455 and 1456 are 
fixed against relative lateral motion by steel 
springs on plates 1471, Fig. 220, which also 
give an initial load the supports to 
prevent any back-lash, this load being bal 
anced on the scale independently of the 
weighings of the strains put upon the speci- 


upon 


men. 
The beams are fixed against lateral motion 
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relative to the bed 1434 by means of the 
supporting columns or plates 1461, Fig. 


219, which fix and support them vertically, | 


and the two plates 1468, seen in Figs. 221 
and 224, which fix them against horizon- 


tal motion laterally. The pressure pro- | 
duced by straining the specimen which | 


is transmitted through the scale beams 1455 
and 1456 to the supports between them 


is communicated through small, seamless | 


copper pipes, shown at 1704 in Fig. 248, 
passing under the floor to the scale case 
1705, where the pressure within these pipes 
is measured. This measuring of this press- 
ure is the weighing of the strain upon the 
specimen. The press 6f the holders, as well 
as the double acting straining press which 
strains the specimen, are operated by the ac- 
cumulator which is shown in plan and eleva- 
tions in Figs. 189 to 192, Figs. 189 and 190 
being side elevations, Fig. 191 a sectional 
elevation, and Fig. 192 a plan of the same. 

The accumulator here shown has four 
weights, 1302, 1308, 1304, 1305, while the 
one which operates the machine has but 
three, but the action is precisely the same. 
These weights, which are of masonry, are 
each and all operated by the central wooden 
column 1308, the latter being raised by a 
10-inch-ram, 1310, placed in the cylinder 
1311, or by the 5} inch ram 130), placed in 
the cylinder 1310, the pressure being about 
three times as much per square inch when 
the small ram is used as when the large one 
is. One or more weights are raised as the 
case may require, depending on how much 
pressure per square inch is desired on the 
liquid. They are carried by the column 
in its upward movement or not, depend- 
ing on whether the keys 1314 and 1315 
are in the column or out. The liquid is con- 
veyed to the cylinder 1311 from the steam 
hydraulic pump by the fixed pipe 1313, or 
is conveyed to the cylinder 1310 through the 
movable pipe 1312, the latter having a flex- 
ible joint, shown in Figs. 193 to 197 inclus- 
ive. In 193 it is shown without packing, the 
joint being sufficiently well made to prevent 
leak. In 194 the joint is shown with a 
leather packing 1321 to prevent leakage of 
the rotating parts. This same flexible pipe 
joint is used to convey the pressure from the 
accumulator to the moving straining press 
or the moving holder, so that the pipes are 
always connected ready for action without 
reference to the position of the presses, 
they being moving or stationary as_ the case 
may require. Pipes also connect with 
each side of the piston of the straining press 
and convey liquid to a pair of gauges in 
another case not here shown, one of which 
shows the load on the compression side and the 
other that on the tension side of the piston, 
the difference of their readings being the un- 
balanced load which is working to move the 
piston out or in, and which differs from 
the strain upon the specimen by the frictions 
of the packings, which is often as high as 
30,000 or 40,000 pounds, as shown by the 
scale where the true load by the strain on 
the specimen is weighed. 

The friction can be almost entirely obviated 
by rotating the ram, apparatus for doing 
which was provided, to be used in case the 
scale failed to work properly, a contingency 
which has never happened. 

The long screws 1450 are provided with 
three supports intermediate to the scale and 
straining press of the machine. These serve 
to support and fix the screws at these points, 
and at the same time they will when required 
tip down out of the way to allow the passage 
of the press, one pair of these supports being 
shown as tipped down in Figs. 248 and 244. 








<> 

A strike of about 200 machinists employed 
on shipbuilding work on the Clyde took place 
recently, owing to the refusal of employers 
to advance wages half a cent an hour. 


——_2a 





The faculty of King’s College, London, 
England, has lately made many important 
additions to the machines and tools needed 
for engineering and metallurgical studies. 
Among the new tools is an elaborate testing 
machine, which is equipped with a Thurston 
automatic recording machine. 


| The Electric Railway at the Chicago 


Exposition. 

| 

By ANGUS SINCLAIR. 
| The rapid development and improvement 
in electrical appliances during the last twenty 
years, has excited wild expectations of what 
that method of transmitting power is going 
to do in the near future. Friends or advo- 
sates Of electricity have not hesitated to as- 
sert that, after uniting the farthest nations 
into hourly intercourse, after lighting our 
halls and streets with a brilliancy that rivals 
the sun’s rays, the electric current is going 
| directly to drive the machinery of our 


| 4 . ° rm. : 
|factories and run our railroad trains. This 


| prediction has been widely heralded, and 
| few railroad men have failed to hear some- 
| thing about the motive power which is soon 
| to abolish the steaming locomotive. While 
decidedly skeptical about the coming power, 
nearly all railroad men who visited the Chi- 
go Exposition wanted to ride on the elec- 
tric railroad motor and see how the thing 
worked. 

Much disappointment was caused by the 
fact that, for two weeks, every attempt of 
the electric motor to start on its journey re- 
sulted in failure, and the too hasty verdict 
generally was that the motor was of the 
Keely stripe—an advertising fraud. The 
machine was hastily got together for the Ex- 
position, from material at hand, which was 
not well adapted for the construction of an 
electric motor, and to this fact is attributed 
many of the defects which prevented it 
from working properly at first. The track 
was also very crudely put together. The 
parties who performed this piece of track 
laying, seemed to think that an electric motor 
could turn a corner at right angles, and their 
mistake was responsible for much of the delay 
in getting the electric railway in running 
order. 

After the motor got to making its rounds 
|regularly, most of the visitors made a trip on 
the car. Many went for mere curiosity, and 
to enjoy the novelty of traveling by elec- 
tricity, but the thoughtful class went there 
anxious to learn something about the princi- 
ples of the motor’s action. 

The motor is a small flat car, about twelve 
feet long, carried by two pairs of wheels 26” 
diameter. Ambition to make it look some- 
thing like a locomotive has equipped the car 
with a pilot, a headlight and a cab. This 
sab covers the back part of the motor, and 
here the apparatus for reconverting the elec- 
tric current into power is located. It con- 
sists of a Weston dynamo-electric machine, 
similar to that which is illustrated and de- 
scribed on the first page of the AmMpRICcAN 
Macuintist of June 16, 1883. The armature 
shaft is elongated and extends to the front 
of the car, and on its end is a pinion, which 
engages bevel gearing and transmits the mo- 
tion toa driving shaft. This driving shaft 
is not connected with the wheels, but is sup- 
| plementary, just like the cog axle used in 








| the grasshopper and other early types of lo- 
comotives that were driven on the second 
| power. On this shaft are two pulleys, which 
|are connected with the driving axle by means | 
|of belts. 
| The current of electricity used in running | 
the motor was generated down-stairs by a pri- 
mary dynamo, and was conducted to the sec- | 
ondary dynamo on the car by means of an| 
insulated rail, which is laid in the middle of 

the track. An adjustable metallic brush | 
makes the connection between the conduct- | 
ing rail and the dynamo. A lever, which 
works not unlike a locomotive throttle, regu- | 
lates the connection between the motor and | 
the rail. When the engineer wishes to start, 

he pulls this lever, which puts the brush on 

theside of the rail, when the armature imme- 

diately begins to revolve. 

Another lever, which plays the part of the 
reverse lever, is pushed aside and that ope- 
rates a friction clutch which puts the driving 
wheels into gear, and the train moves off, 
|gradually at first, but it reaches a speed of 
‘about ten miles an hour before it becomes 
| necessary to slow up for the sharp curves at 
| the end of the building. 








| An impression exists that the motor stops | 


itself by reversal of the electric current, but 
this is not the case. 

All the engineer can do toward stopping 
is to disconnect the machine from the con- 
ducting rail, when the brakeman on the seated 
car behind applies a hand-brake. 

The friends and advocates of electric rail- 
roads advance the theory, that owing to the 
extravagant waste of heat in steam locomo- 
tives, power can be gencrated more cheaply 
at fixed points by engines of the most econo- 
mical design and transmitted by electric cur- 
rents all over the lines of road. They propose 
to obtain power at comparatively trifling 
cost by utilizing the energy of waterfalls 
and rivers, and where steam must be resorted 
to they would erect their generating plant 
around coal mines or at the bottom of coal 
mines where waste products could be used up. 

By these means they expect in the course 
of time to revolutionize the existing railroad 
system and hanish the steam locomotive, with 
all its smoke, and sparks, and puffing, and 
general tumult. 

Many eminent electricians appear to be 
very sanguine, that their methods of applying 
power will triumph within a few years. As 
economy is the test which must ultimately 
decide every question of this nature the com- 
petition is a fair one, and may be said to have 
begun in earnest. Should electric railroad 
men succeed in demonstrating clearly, that 
they can carry wheat from Chicago to the 
seaboard cheaper than it can be done by steam 
the victory is theirs. 

Considerable progress has been made quite 
recently in electric railroad engineering, but 
the business can scarcely be regarded as 
beyond the experimental stage. Germany 
seems to have taken the lead in electric rail- 
road investigation and experiment. The first 
electric railway that operated successfully 
was constructed at the Berlin Exhibition in 
1879. This was followed up shortly after- 
wards, by the opening of an electric tramway 
two miles long in the suburbs of Berlin which 
was a commercial success. 

France and England followed with various 
small roads, while our dwn Edison got one 
going at Menlo Park. But the most import- 
ant enterprise of this description was at Pont- 
rush in Ireland, where a railroad was lately 
opened seven miles long which is worked 
entirely by electricity. 

The electric motor exhibited at Chicago 
was a poor representative of what can be 
done by electricity asa motive power. Where 
the machines used are of the best designs, 
the belts and pulleys are dispensed with, and 
the power is applied to the wheels in a more 
direct way. Efforts are being made to get 
along without a separate motor, by applying 
the power directly to each car. One of the 
great items of expense in ordinary railroad 
operating is the power absorbed in moving 
the heavy locomotive. If the railroad elec- 
tricians can dispense with the representative 
of this source of loss, they will have made 
an important step on the way to success, 

=. eeos 

The City Council of Paris has appropriated 
20,000 frances to send a delegation of work- 
men to Boston to attend the Foreign Exhibi- 
tion to be held this fall. 

Bs) a 
Commendable Liberality. 


The Passaic Rolling Mill Company, Pater- 
son, N. J., have erected a building in which 
is established a free reading-room, a music- 
room, and other corfveniences for the amuse- 


|ment and instruction of their employes. It 
is also proposed to establish, in connection 


with this, a school for technical instruction, 
all the expenses being paid by the company 


| This should be set down to the generosity 


of the company, but it is more than 


\this. It is forethought, not alone in the 


interests of the workmen, but in the interests 
of the company as well. It is one thing 
mow in common between employers and 
employes, and those who have a good deal 
in common are seldom brought to seriously 
disagree. 

No one is inclined to accept favors with- 
out return, when the opportunity comes. 
Such acts as this smooth away a good many 
rough spots. 








Dropping Cast Steel—Making Gun 
Springs—Forging Swords. 


By B. F. SPALDING. 





The idea that cast steel can be worked 
under the drop with facility, and without in- 
jury to its nature, seems to be one which, 
when it is novel, strikes the mind with some 
surprise, but to those who have been prac 
tically acquainted with the business of drop 
forging ever since it began to largely develop 
itself, say since 1850, this idea lost the charm 
of novelty long ago. Men are now working 
drops, who at the time these ideas were being 
materialized and successfully executed, were 
not yet born. Gun springs of nearly the 
same pattern as those used in the Springfield 
rifle of 1863 were forged under the drop, in 
that year, at two blows—one to edge them 
up from stock wide enough to form the stem, 
and one to drive the stock in to fill the die 
which gave them shape. After this they 
were annealed and went through the opera- 
tions of finishing, receiving during the pro- 
cesses a light heat for bending, and another 
for ‘‘setting”’’ the sides into the right shape, 
before they received the final heat for harden- 
ing. They were hardened by an experienced 
man, who lost only twenty in a thousand, 
and as they had to pass United States Gov- 
ernment inspection, which at that place was 
very rigid, this was a very small percentage 
of loss. Out of another lot of five hundred, 
of the same shape, the same man lost three 
hundred, but these were made by hand in 
the good old way. If it had happened that 
they had been a first and experimental lot 
made under the drop, it is quite likely that 
the process would have been condemned in 
that shop and under that management. 

There was one thing about the two lots of 
springs which have been instanced, which is 
worthy of notice for the practical lesson it 
teaches. This thing was, the difference in 
the physical structure of the steel, as shown 
by breaking the bars before they were 
worked. Inthe one case the grain was extra- 
ordinarily close, and the fractures were some- 
what like that of old dry cheese, seeming as 
though the particles adhered together in 
little chunks, and that there was less co- 
hesiveness between the chunks than between 
the particles composing them, In the other 
“ase the steel was not particularly fine, was 
rather brighter looking, and broke without 
any tendency to chunkiness, or that appear- 
ance of skeleton leaves which some think in- 
dicates peculiar toughness. When the first 
was worked, it still showed its fine grain, 
lost its chunkiness, and looked like such steel 
as one would naturally pick out for a tool 
requiring a fine edge. If the spring which 
was ‘‘dropped” out of the other steel was 
taken immediately from the drop and 
quenched in water, the appearance of the 
fracture, at a mere glance, would send a cold 
chill through the frame of a conscientious 
tool dresser, but a closer inspection would 
show him an open, very coarse, dark, scaly 
looking grain, something as though it was 
full of minute blow-holes. The first steel re- 
tained its peculiarities through all the 
processes of its manufacture to the last, and 
was, as before stated, a complete failure for 
making gun other _ steel 
changed its appearance for the better with 
each heat that it received, and made excep- 
tionally good springs. 

It might be said that the difference was 
owing to the manner of forging, but there is 
no claim that the process of dropping is any 
better for the steel than hand-forging, and 
that the principal difference was in the qual- 
ity of the steel, was shown at the time by re 
placing the broken hand-forged springs by 
others, which were hand-forged, from an- 
other lot of steel, of which but a small per- 
centage were lost. This might tend to prove 
the truth of the assertion, that special steel is 
required for specific purposes, if it were not 
the case that all the steel in the three lots 
was of English manufacture, brought to this 
country to be used for general tools. The 
lesson to be learned is, that the finest steel is 
not the best for all purposes, and that good 

cast steel will make good springs, whether 
forged by one blow or by a hundred. 


springs. The 
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In the case of those which were dropped, 
it would naturally be thought that, as they 
were forced with a very powerful blow into 
a close die, the steel in them would be very 
much compressed, and consequently very 
fine. There can be no question but what the 
steel was very much compressed at the in-* 
stant of the impact, for it was hot and in a 
soft and yielding condition ; yet, as soft as it 
was, it had about it, in the nature of the 
steel itself, and in the rarefied gases which 
permeated its particles, the quality of elas- 
ticity, which, when it was suddenly com- 
pressed by the blow and that compression 

vas as suddenly removed, sprung the grain 
open, so as to produce the appearance of 
being full of minute blow-holes. 

Iron rails shrink 5” in 28 feet, that is, the 
saws which cut off rails which when cold 
are to be 28 feet long, are set 28 feet 5” apart, 
the rails being hot when they are cut. This 
is a shrinkage of .17857 of an inch to the foot 
or about .003 less than three-sixteenths. It 
was necessary to make these dies for springs 
to a shrinkage scale of one-fourth of an inch 
to the foot 

This was many years ago, and no docu- 
ments are at hand to show whether any 
experiments were tried to ascertain whether 
the extra allowance was all taken up by 
shrinkage or whether a springing back from 
the extension caused by the blow 
took up apart of the allowance. 
If the natural shrinkage was all 
that had to be allowed for in drop 
dies it would be an easy matter to 
measure the model-forging when it 

yas hot and make templates by 
these measures to cut the dies to. 

It has not always been found 
that this mode of proceeding gave 
satisfactory results, as when forg- 
ings were taken from such dies 
they would not correspond with 
the model. The remedy was sim- 
ple, being only to cut out what 
more was needed, and when the 
die had been so altered that it 
produced a proper forging the tem- 
plates were made over to fit the 
die and were then right for any 
number of dies that might after- 
wards be required. 

I would like to hear from some 
of your readers who have had ex- 
perience in making dies for close 
drop forgings as to what allowance 
they have found it best to make 
for shrinkage. 

Swords are subjected to a very 
severe testing, as also are bayonets, 
and it isfound that a fine grained 
steel is not the best for either. 

Very curious stories are related of 
the Damascus blades, of the way in which 
they were made, the process of tempering 
them, and of their superior qualities; but it 
is an old story now, belonging to the early 
history of sword-making in this country, 
that N. P. Ames, of Cabotville, Mass , visited 
Spain with specimens of his handiwork, and 
when the authorities there produced from 
among the rarest treasures of their armories 
a sword that was particularly famous and 
tested it in his presence he successfully sub 
mitted his samples to tests which were much 
more severe. 

Of course, no one would wish to see the 
famous old blade broken, however much he 
might wish to know which was the most 
trusty weapon. 

It may not be generally known, but it is 
nevertheless the fact, that in no country are 
better swords made than for nearly half a 
century have been manufactured in our own 
land. 

Although the National Government has 
been largely and wisely interested in the 
manufacture of muskets, rifles and cannon, it 
has left the making of swords and pistols 
mainly to private enterprise. 

Indeed, when Allen and Thurber and Colt 
held the patents on revolvers the clumsy old- 
fashioned horse and navy pistols became 
things of the past. But no patent hair-trigger, 
self-cocking, revolving sword has yet been 
generally introduced; the Sword of Bunker 
Hill is the sword of Appomatox, and longer 


or shorter, the ancients’ swords were similar 
to the moderns, and could our New York 
fencing master, Col. Monstery, cross swords 
with Caius Cassius—‘“‘an older soldier ’—it 
would be hard to tell which had the vantage 
of weapon. 


The sword is a fixture, it has come to stay, | 


and to stay very much as it is, although, as 
far as leaving its marks on modern battle- 
fields is concerned, perhaps it might as well 
have gone ‘‘ under in the mere” with good 
King Arthur’s famous brand ‘‘ Excalibur.” 
As swords are essentially the same now as 
they have been for ages, the forging of them 
is the test of the skill of the progressing gen- 
erations of blacksmiths. 

The making of good swords is not one of 
the lost arts. They were formerly forged 
out by hand, but at the works which Ames 
founded they have been drawn under the 
trip-hammer for many years. The steel after 
being cut off to the proper length had a short 
piece of one end drawn out under the trip- 
hammer to weld a shank upon, and then went 
to a hand-fire where the shoulders of the 
blade which rest on the guard were squared 
up. The shank was not welded on until the 
blade was nearly finished, as it would not 
have been convenient to grasp by the tongs 
while the subsequent operations were being 
performed. 





= 





blade it begins to take an oval form, which 
continues to the point. This part was drawn 
with the trip-hammer in the same manner 
that the other part had been, only that other 
dies fashioned to suit the work they had 
to perform were used. 

From the trip-hammer the blades were 
taken to a man who drew the points with a 
hand-hammer, and on a form suitable to the 
purpose he bent the blades to the required 
shape, after which he welded a bit of iron to 
the stub-shank to make it long enough to ex 
tend through the hilt. 

Iron was welded in in the old days instead 
of drawing down steel enough to make the 
entire shank for the same reason that cutlers 
used to put iron shanks on case-knives. There 
was in those days enough difference in the 
price of the two metals to pay the cost of 
making the weld, and it was thought that iron 
was the better metal to use for the purpose 
of holding on the hilt, the trouble of cutting 
a thread for a nut on it being less, and it 
was less liable to break and crumble in rivet- 
ing. As faras the forging was concerned 
the swords were now done. 





The Yan Dyke Water Tube Boiler. 


The engraving presented with this repre- 
‘sents a new water tube boiler now being 


THE VAN DYKE WATER TUBE BOILER. 


The steel was next heated, and being held | 


by the stub-shank, the blade was blocked out 
into the shape which experiment had proved 
to be the best adapted to finish. This block- 
ing was done with flat, smooth dies in the 
trip-hammer, and began by drawing the stee) 
nearly down to its size crosswise of the dies 
and finished by smoothing it up lengthways 
of the dies. 

The grooving which is seen in a sword- 
blade for some more than half its length was 
done with a narrow pair of dies in a trip- 
hammer, the head of which weighed about 90 
pounds, and struck from 300 to 400 strokes a 
minute. These dies were made of such shape 
as to fit the sword when it was put between 
them, and were much rounded off on the 
front and back sides so that the stock would 
draw ahead rather than spread out side- 
Much of the facility with which they 
could be grooved depended upon the manner 
in which they had been blocked out. When 
the blank was of proper shape it was a com- 
paratively easy matter to feed it slowly along 
between the dies, making it to increase rapidly 
in length while it widened but very little. 
When it a little narrow the hammers 


ways. 


was 


man took on more at each stroke, this having ! 


the effect to spread it in width, while if it was 
spreading too wide he advanced by shorter 
steps which sent the stock more endwise. 
Thus, by proper watchfulness and ready 
skill, he had the means at his command to 
correct any imperfections in the blocking 


out. Where the groove ceases in the sword- 


manufactured by Broad & Ewer at the 
Progressive Iron Works, Greenpoint, L. 1, 
which has some features worthy the con- 
sideration of those interested in such mat 
ters. ‘The tubes are in rows trans 
versely and vertically extending over the 
at the front end and in number cor- 


water 


furnace 
responding to the amount of heating surface 
They are plain tubes set in the 
ordinary manuer, in headers at the front and 
rear, the headers being provided with re 
movable bolted plates so that the tubes can 
at any time be readily come at for inspec- 
tion or for cleaning, or if necessary at any 
time a tube can be removed and another sub- 
stituted with even greater ease than in the 
instance of an ordinary tubular boiler. 

The heat from the furnace is prevented 


required, 


from passing directly up and to the flue by 
means of fire plates, which are so located as 
to compel the gases to traverse the length of 
alternate directions 
until they reach the top, where they pass 
over the dome, thus superheating the steam 
in some degree. 


each section of tubes in 


This provides a long run 
in a boiler of only moderate Jength, the hot 
gases being at all times in intimate contact 
with excellent heating surface. 

Two hollow standards or columns extend 
from the ground to the shell or steam drum, 
the interior of these columns being con- 
nected with this drum by means of a cross 
pipe which is flanged and riveted to it. 
These with the lower 
headers, with none of the others, and 


standards connect 


but 





at the other end of the boiler the top header 
is flanged to the drum. The feed water is 
pumped into the standards at the top, and 
by its superior gravity finds its way to the 
bottom, where it enters the lower header 
and the lower section of tubes, receives heat 
and rises by passing in turn through each 
section of tubes and enters the dome, in 
which the water is usually carried to about 
the center. Here the steam is separated, the 
water continuing in circulation through the 
dome, columns and pipes. Below the lower 
headers, the columns not being exposed to 
heat, the water in them is still, permitting 
the sediment to settle, when it is blown out 
by a blow-off located in the bottom of each, 
or removed in cleaning. 

This would seem to provide for a rapid 
circulation of water through the tubes, 
which should prevent the deposition of 
sediment in them, and at the same time 
present a constantly changing volume of 
water to the action of the hot products of 
combustion. 

The boiler is, as will be seen, simple in 
construction, is accessible in allits parts, and 
requires but little skill to erect. We are 
‘informed that by actual test one of these 
‘boilers has evaporated 12.44 of water per 
pound of combustible, the steam showing 
'superheat of from 10 to 16 degrees. 

There are no joints exposed to 
the action of the fire, nor large 
surfaces exposed to bursting press- 
ure. The location of the heating 
surface is such that it should be 
effective, and the construction and 
setting such that the cost per horse- 
power should be moderate. 


-_>- 

LETTERS FROM PRACTICAL 
MEN, 

Ringless Tool Boxes - Fine 


and Coarse Feed=—A Vankee 
Shop—Forms of Tools, 
Editor American Machinist : 

In a recent issue, Chordal calls 
in question the utility of the no- 
ring tool box for lathes. I was 
brought up on ‘ Yankee” lathes, 
and this tool box is one of the 
few things on. those lathes for 
which I have much reverence left. 
Its purpose is to allow the turn- 
ing tool to be put quite to the side 
of the carriage, and ne bent tools 
are required. You have to block 
up for boring, though some make 
a transverse box for the tender 
footed. I have always felt a ring 
to be a nuisance, though a ring 
and a slot are better than a 
ring and the tool-post stuck in a hole. Per- 
haps some of our ingenious designers will 
cudgel out a compound rest with a slot and 
noring. You could swivel that round for 
boring, but perhaps they’ve tried and found 
it wrong. 

As I mentioned Yankee lathes a little 
slightingly, it would be unjust to stop with- 
out saying a few words about the lathe as a 
general tool, though the subject is too large 
for the occasion. 

Speaking of small lathes, the weighted 
lathe is undoubtedly the Yankee lathe- 
maker’s masterpiece. Its principle is so 
eternally sound that a fair and long-lived 
lathe may be built on it with bed mostly of 
wood. Inits best form, as now made, it is 
sufficiently stiff up to a certain point, and its 
high carriage allows work of a certain diam- 
eter to be turned over it. These limitations 
preclude its being a general tool. It is a 
special tool for the fine-feed school of turn 
ing. 

Not long ago I made an excursion among 
the Yankees. In a Connecticut village I 
found a factory employing over a dozen tool- 
makers. These men seemed to have solved 
the problem of life, if not all mechanical 
problems. Apparently, nine points of the 
law, with both foreman and men, was to 
make life agreeable. They had put on traps 
to gear down the feed on lathes “whose feed 
was already imperceptible, and the belt was 
always on the finest feed. While she fed, 
their more vigorous recreation was building 
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micrometer calipers, etc., for themselves, and 


their lighter diversion pitching cents. 
Every man had a stool—also a chair with a 


back—and they washed up before the whistle 
blew. They came in on time or late, to suit 
the cook, and the time-keeper came round 
twice week-—-sometimes oftener. These 
men got first-class pay, and got it every 
week. They told me that in the bard times, 
from ’73 to 79, time was not shortened, pay 
cut down, nor men discharged. 
dence shop I also saw fine-feeding lathes al- 
tered to feed finer. 

My opinion, after experience in both 
schools, is that lathes for general use should 
be heavy, stiff and powerful, the light lathes 
far more powerful than most lathes are, and 
that there should be a greater range of feed 
from coarse to fine, and the feed 
powerful. From 100 per inch to 8 per inch 
would do for a 20” swing ; 200 to 12 for 16” 
swing, and 250 to 16 for 12” swing. 
be gibbed. The weighted lathe will do in 
its place, but should be left to the gold 
gilders and lily painters. 

Since using flat shear lathes, I think Y's 


a 


on a lathe an abomination. I know of 
nothing in favor of Y’s, and of nothing 
against the flat ways. The flat must be 


kept clean, but, bless you, it’seasy. There is 
nothing in the way to prevent wiping. 

Fine and coarse feeding comprise two 
distinct schools of working,and with radically 
different cutting tools. The professors of 
both are mostly bigots, the latter caring for 
their pay as much as the former, and for 
their mechanical reputation, that it shall be 
as good as the man’s at the next machine. 
The professor of one is rather helpless in 
the shops of the other. Each views the 
other’s tools with contempt. 

Does any boy in a coarse feeding shop 
wish to try the virtues of fine feed ? First 
he will have to build his lathe over to feed 
fine, but let him save the coarse gear.” Then, 
when he has a slender little job, let him 
make a pointed thinnish tool; the cutting 
edge straight, not rounded, the part touching 
the finished work almost a point. He will 
find out the rest himself. 

Does any fine feeding boy wonder what 
use a feed of 16 per inch is on a 12 inch 
lathe? Proper coarse feeding tools are made 
thin and sharp, far thinner than Yankee 
diamond points, and very thin for wrought 
iron. Thus they cut without loss of power. 
It is not pointed but rounded, the whole 
cutting edge being circular, or rather curved, 
with less radius on the end. It is forged 
something like a side tool, only very short, 
stout and rounded. 

These tools are used the reverse way from 
the smoothing tool. Usually if the right- 
hand tool is used for roughing, the left is 
used for finishing, being set with its rigid 
keen edge, not the point, against the work. 
In hand-feeding over a flat surface these 
tools are an immense relief. 

JoUN [RONSIDR. 


Economy in Boller Feeding. 


Editor American Machinist : 

In your issue of July 7, F. B. Rice in his 
article, ‘“Feed Pump vs. Injector,” truthfully 
says that too little attention has been given 
to economy in boiler feeding, and as a user of 
power I am anxious to know which is really 
the best way, as it means dollars and cents to 
me. 

We practical men must accept what is told 
us or what we see in print when it is proved, 
and the proof must be by methods that are so 
simple and convincing that no doubt can 


In a Provi- | 


more | 


It must | 


injector? That is, would the waste heat drive 
the pump or not? 

It seems to me that ‘‘ very insignificant” 
is very indefinite, and that Mr. Rice is asking 
us to believe something seenin print whether 
proven or not. 

I wish some one who is posted would say 
how the first cost of pumps, heaters, in- 
jectors, cost of repairs, &c., should come into 
the calculation of economy. 

GREASER. 


Indicator for Lathe Use, 


Editor American Machinist : 

I have lately designed a little instrument, 
a sketch of which I send you, under the im- 
pression that it will be found useful by shop- 
/men, as helping to produce accurate work. 
By the use of this instrument the amount a 
/round piece on the centers is out of truth is 
| quickly seen. Take, for instance, a reamer, 
‘or similar piece that has been hardened. 
Such work has frequently to be ground true 
‘its entire length, and is generally found to 
|have been sprung in hardening, sometimes 
to an extent that makes it doubtful if it will 
| finish to size. 
To use this instrument, place it in the tool 
| post, and bring the point, which should be 
| hardened, up to the work, above or below 
| the center, until the index pointer stands at 
zero; then revolve the work, at the same 
time watching the index pointer. 
show the amount the work is out of round, 
and enable the workman to see at a glance 
| (he knowing, of course, how much the piece 
is to be reduced) whether it is safe to proceed 
with the grinding. 





This will | 


ticed that it had already been turned, with 
a view to remedy this defect. I said to the 
operator, ‘‘ Your belt will be ruined if you 
allow it to run it in that way.” ‘‘ Yes,” he 
said, ‘‘I know, but I don’t know what to do 
with it. I had the other side on the pulley, 
but it run the same way.” I said, 
you would cut it square and lace it properly, 
it would run all right.” ; 

I am fully convinced that if every estab 
lishment had a man that understood properly 
and practised, the keeping of belts in order, ¢ 
great deal could be saved yearly. 

A great many belts are ruined by shifters. 
Some people have an idea that the shifter, or 
the pins that shift the belt, should be as close 
to the pulley as possible. To my mind, this 
is all wrong, and is very ruinous to a belt. 
The shifter should be from 6” to 12” away 

from the pulley, so that when it comes in 
contact with the belt the latter will yield and 
shift easily. 

Again, I have noticed that many operators 
use resin to prevent the belt from slipping. 
Thisis a bad practice, and should be avoided. 
If a belt slips when it is not overloaded, ex- 
amine your pulley; perhaps it has become 
foul or dirty. If so, the belt cannot vrop- 
erly adhere to it. A pulley should be kept 
clean and bright, and the smoother both belt 
and pulley are the less air will pass between 
the two. Air prevents the contact of belt 
and pulley. 

Rubbing the pulley surface, after it is 
cleaned, with warm tallow, is a good thing; 
in fact, tallow will soften and preserve a 
belt if not used too freely. All oil and belt 


grease are more or less injurious. 

















The construction, as will be seen, is such 
that any error is magnified fifty times, an 
error of one-thousandth of an inch showing 
as one-twentieth of an inch on the graduated 
arc. By graduating the arc to twentieths, a 
piece that is out one thousandth of an inch 
will move the pointer over one of these 
divisions, or, if out only one-half that, over 
one-half of one. 

The dotted lines at A represent the frame 
of the instrument without the levers 
place. 
ing is somewhat longer than the upper one. 
This is because some tool-posts have no col- 
lars, which would otherwise prevent its use 
in many instances. 

The. pieces of the instrument should be 
case-hardened, and a washer ,')” thick should 
be placed between the lever and the frame, 
so the two surfaces shall not come together. 
Countersink head screws should be used at 
these points to avoid lost motion. The joint 
where the levers connect one with the other 
should be fitted closely. The point of the index 
lever should be bent to come close to the gradu- 
ations. Do not run the lathe backwards 
while the pointer is in contact with the 
work. 


in 





possibly remain as to their truth. 

Mr. Rice gives figures to show that an in- | 
jector would save only 50° of heat where 150° 
could be saved with pump and heater, but | 
there the figures stop; and he goes on to say | 
that the amount of power required to drive a | 
pump is very insignficant. 

Now, if Mr. Rice is satisfied that he 
correct, he ought to be able to prove it. Can | 
he give figures, or tell me just how to go to| 
work to find@ut how much power it actually | 
takes to run my pump, and just how much 
power could be furnished by the heat that 


1S | 


his figures say would be wasted by an 


This little instrument will be found useful 


| on a planer; also connected to a surface gauge 
| for leveling work, as when a number of holes 


are to be drilled accurately with relation to 
other parts. C, E. Smronps. 


Notes on Boles — mols Shifters—Steel 
elts, 


Editor American Machinist : 

Some time ago I had occasion to get a job 
done in a machine shop. While there I 
watched a large lathe running, and IT noticed 
that there was a new 8” belt on it, 
time that belt came around half of it 
the flange, doing it great injury. 


Every 
ran on 
I also no- 





INDICATOR FOR LATHE USE. 


It will be seen that the lower bear- | 


HALF SCALE. 


Vertical and short belts never give satis- 
faction. Shafting and machinery should be 
so located that short or vertical belts will not 
be required. Horizontal and inclined belts 
give good results. A belt, say, at an angle 
of 45 degrees, with the direction of the belt 
motion from the top of the driving pulley, 
will give the best of satisfaction. 

I have noticed they are making steel belt- 
ing in Germany. The belts are made exclu- 
sively of steel wire, are so constructed that 
they are flexible, easily fastened, and they 
may be tightened at will. The pulley upon 
which this belting runs must be covered with 
leather, or Some material suitable for secur- 
ing the necessary amount of adhesion. It is 
claimed this belting is well adapted for heavy 
work, and is not affected by dampness or a 
change of temperature as leather belting is. 


D. E. SHracn. 
Manayunk, Philadelphia. 


Air-Pumps Groaning. 


Editor American Machinist : 

In regard to the question raised by F. F., De 
Soto, about air-pumps groaning, I would say 
that nothing within the main cylinder can 
groan except the main piston or some of the 
small piston-shaped valves. My own expe- 
rience has been that soft packing rings fitted 
tight will cause groaning, or should any of the 
rods be bent or the piston not fitted true on 
the rod it will cause groaning when the pump 
is at work. 

To get an air-pump to work true and 
smooth the working parts must be accurately 
fitted—neither too tight nor loose enough to 
blow—and care must be taken to see that 
there are no sprung rods or obliquely set 
piston heads, and the cylinder must get a 
regular supply of good clean oil. 

A. McD. 


“TfT 





Master Mechanics’ Convention Notes, | 


REPORT ON THE BEST POSITION FOR CHECK 
VALVES. 


Thomas B. Twombly, of the C. R. I. & P. 
Railroad, who was chairman of this commit- 
tee, complained about receiving so few an- 
swers to the circulars he sent out asking for 
information upon the subject. Those who 
sent him their views about the best position 
for locating check valves, all agreed that it 
was desirable to have them as far away from 
the fire-box as possible. 

The only serious objection to this arrange- 
ment is the length of feed-pipe exposed to 
the cold air, which must cause considerable 
loss of heat by radiation where an injector is 
used. 

Theory had pointed to the leg of the fire- 
box as the proper point for locating the 
check, as that was supposed to be a part de- 
ficient in water circulation, and consequently 
low in temperature. It has been claimed 
that by introducing the water at this place a 
good circulation would be maintained all 
over the boiler. Acting upon this theory, 
Mr. Twombly some years ago placed a check 
of an injector on the front part of the fire- 
box of one of his engines, and within a week 
all the stay-bolts within two feet of that 
check were leaking a stream inside and out- 
side. Had the water been delivered from a 
pump without being heated, he expected the 
case would have been worse. As it was, he 
moved the check to the front end of the 
boiler, which he considered the best location. 
Nearly all locomotive builders agreed with 
him in a general way, but as to the exact 
point for placing the check valve there is 
conspicuous lack of uniformity. Some par- 
ties think the mud drum the proper place for 
the check; others thirk it should be attached 
under the belly of the boiler, while numerous 
attempts have been made to introduce water 
by a perforated pipe carried forward inside 
the boiler. To this last method there arose 
the obstacle of the pipe filling with mud and 
scale. The advantage claimed for having 
the check in the belly of the boiler was, that 
in case of accident it was not liable to get 
knocked off to scald people. This considera- 
tion deserved attention. 

Mr. Twombly had tried smoke-box heat- 
ers, but did not find them economical. 
After trying various methods of attaching 
the check, the effect of each way being care- 
fully noted, he had come to the conclusion 
that the best plan was to place the check 
valve outside the smoke-box conveying the 
water into the boiler through the forward 
flue sheet. This gave the entering water a 
motion parallel to the flues, and it gave good 
practical results. 

When the subject was called for discussion 
Mr. Carscadin related his experience of 
trouble with leaky fire-box and flues where a 
check had been placed too near the fire-box. 
He changed the check to the front end and 
there was no more trouble. 


METALLIC PACKING. 

Mr. R. H. Briggs, chairman of the com- 
mittee appointed to investigate this subject, 
based his report upon the replies given to his 
circulars of inquiry. 

The inquiries were made with the view of 
deciding from the experience of members 
what kind of metallic packing worked best 
and was cheapest, and how its action on 
piston rods and valve stems compared with 
other kinds. 

Quite a number of replies were received 
showing that the subject excited unusual in- 
terest. A large percentage of the master 
mechanics declined to express themselves 
for or against the use of metallic packing, 
but twelve spoke up decisively in favor of 
it, while three were opposed to its use. The 
arguments in favor of metallic packing are 
well expressed in a few of the following re- 
plies. Mr. Twombly says: ‘‘We have the 
Jerome metallic packing on sixty engines, 
and are putting it on all new engines built, 
and on all the old ones as fast as they come 
in for repairs. 
rods is much more satisfactory 
other packing I have used. 


Its action on piston and valve 
than any 
Estimated cost 
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of repairs is $3 per annum. It is not un- 
common for an engine to run sixteen months 
with one set of packing rings, with no leak- 
ing or trouble of any kind. The wear on 
piston rods is less than one-sixteenth in two 
years. The metallic packing is perfectly 
satisfactory, and much superior to hemp or 
asbestos.” Mr. Fuller, of the New York, 
Pennsylvania and Ohio Railroad, informed 
the committee that he has 200 locomotives 
equipped with the U. S. metallic packing. 
{ts wear on piston rods and valve stems is so 
near cylindrical, that once in three years is as 
often as rods require to be turned up. In 
fact, piston rods, if properly cared for, will 
run five years before they need turning. 
The cost per annum to maintain this packing 
is about $4.70, while hemp and other kinds 
cost from $25 to $30 per engine, besides 
causing excessive wear and friction on rods. 
With metallic packing, an engine was al- 
ways ready to go out without any of the 
delay associated with waiting to do packing. 

Mr. Hewett, of the Missouri Pacific Rail- 
road, was using Hewett’s piston rod packing 
on 300 locomotives. It wore several times 
longer than hemp packing, and preserves the 
face of the rod in a very smooth and perfect 
condition. The cost per engine is not over 
one dollar, exclusive of work done when 
engine is in for general repairs. Have piston 
rods running with it that have made 100,000 
miles, and are in good condition. There is 
no extra skill needed, either to make or apply 
this kind of packing; and if rings are put in 
alternately, it needs no attention except to 
take up slack of jam nut about every 500 
miles of service. The metal best adapted, is 
an alloy of lead and antimony to about 95 
per cent. of lead. 

The opposite view of the case was well 
represented by Mr. the C. and 
N. W. Railroad, who had experimented 
with metallic packing, and was not favor- 
ably impressed with it. Found it cost $7 
per annum for each engine when hemp was 
used The metallic packing he tried was a 
patented article, the royalty costing $10, and 
about $20 more per engine to fit up. It ran 
successfully about one year, when new rings 
were needed. He could not discern any less 
wear on the rods than with hemp, so he 
abandoned its use. With metallic packing, 
more care is needed in setting up than with 
hemp. When there isa careful man on the 
engine who remains with it, better re ults 
are obtainable. Ona road where there is a 
large number of engines, and men are being 
frequently changed, trouble inevitable 
when metallic packing is used. He men- 
tioned a case where the engineer screwed the 
packing up so tight that the rocker shaft 
broke from the strain. All the metallic pack- 
ing that he had seen required too much care 
to keep in order, and experience shows that 
this care is not given, hence trouble and 


Soon, of 


1S 


expense. 

A short discussion followed the reading of 
the report, wherein Mr. Setchel expressed the 
belief that royalties on metallic packing were 
too high—that an engine could be kept 
packed with hemp for a whole year on less 
expense than the royalty alone cost. 

Mr. Lyne thought that, where metallic 
packing had failed, it had not been properly 
constructed. 

Mr. Sprague said where an article was 
good, and it failed for want of proper atten 
tion, their duty was to see that the men 
should pay necessary attention to their work, 

Te 


Notwithstanding all trade depression, the 
cotton mills of New England have declared 
their usual July dividends. 


——__->e—__—_- 





A Handy Chuckiug Rig. 


By A. J. SHAw. 
Many which have no turret or 
revolving head chucking lathes often have 
jobs of such a character that evena temporary 
rig for holding two or more tools would, if 
reasonably efficient, result in a saving of time, 
and if not too expensive in construction, in 
ultimate economy. 
Chuck drilling as performed by the ordi- 
nary methods and by the usual tools may be 
a satisfactory process as far as accuracy is 
concerned, although the opposite is too often 
the case, but is a slow operation if several 
tools have to be used. 
To do good and rapid chuck drilling, 
like most other shop operations, requires a 
‘‘knack” and handiness, to be obtained only 
by experience and long practice. But every 
apprentice has to chucka piece for what is to 
him the first time, and in too many shops all 
the instruction he can get is what he can pick 
up by keeping his eyes open. 
I do not intend to write a treatise on 
chucking work in the lathe, but will give a 
few hints to the boy who is on his first 
hole. The ‘told hands” know all about 
it, so they need not read them unless they 
wish. 

3e sure that your drill is ground true both 
as to the length and angle of the cutting 
edges. 

If the drill be one-sided, or if one lip be 
longer than the other, the longer lip does all 
or nearly all the cutting, the drill runs out of 
the center and an ‘‘ over-size”’ hole is the 
result. Sometimes the hole is taper from 
the same cause, the larger end being at the 
front. 

Don’t grind the drill too pointed. The 
more wedge shaped the point of the drill the 
greater will be the influence of any irregu- 
larity in the work to throw the drill out of 
the center, as the proportion of side to end 
pressure then becomes greater. 

On the other hand, the drill should not be 
ground too blunt, as, taking an extreme case, 
if the drill were ground square across it would 
be more difticult to start true, and would re- 
quire a greater pressure to force it up to the 
cut. 

The best angle for chucking, as well as 
for other drills, has been settled by experience 
to be about that of a twist drill as it comes 
from the maker. 

Use a firm rest, not too large for the drill, 
and keep it as near the face of the work as 
possible. 


shops 


” 


To produce good work it is absolutely 
necessary to keep the drill steady in the axial 
line of the lathe-spindle. 

The tendency of unevenness in the density 
or hardness of the metal, or of irregularities 
in the cored holes being drilled, is to throw 
the drill to one side, and until it is so far 
entered that it hasa bearing on the parallel 
sides, this tendency is resisted almost wholly 
by the drill rest. 

In a vertical direction the rest takes the 
strain direct. Horizontally, the steadiness of 
the drill is dependent only on the friction 
between it and the rest. 

If there be not enough friction to hold the 
drill steady, it may be increased by putting 
an additional twisting strain on the drill, in 
the same direction as the pressure of the cut, 
by applying a wrench to the drill near 
the rest and pulling toward the front of the 
lathe. 

Be very careful in setting the drill rest to 
have it neither too high nor too low, as any 
variation in either direction forces the tool 
out of the true center line. 

If you are using twist drills for chucking, 





A correspondent writes us that he will be 
obliged to any of our readers who, having 
had experience in making light iron castings, 


will give him a good mixture of iron for | 
making the strongest castings that will cut | 


easily. 


ee 


The annual exhibition of the 
National Mining and Industrial Exposition 
will open at Denver July 17 and close Sep 


tember 30, 


second 


and have no chucking rests especially for 
them,a very good temporary rest can be made 
by drilling a piece of flat iron with the drill 
| itself, and using it in the ordinary way. 

If you use a dog to prevent the drill from 
| turning, put it always as near the dead center 
las possible, and not in the center of the 
‘drill. This applies to reamers or any other 
‘chucking tool used on the centers. I have 
seen men who ought to have known better bend 


and even break drills in this manner, never 





tion of the cut was exerting to throw the drill 
out sidewise. 

For light work, with a twist drill, it is 
best to take the strain of the cut by holding 
the dog or other clamping arrangement in the 
hand, as when one can feel just what a tool 
is doing there is less danger of overcrowding 
it. 

Usually cast iron should be chucked dry, 
wrought iron with water and steel with oil or 
soap asa lubricant. 

For using one drill, or even two, if they 
be on opposite ends of the same bar, the 
ordinary way is tolerably rapid, but if several 
cuts are to be taken with dissimilar tools, the 
time required for changing from one tool to 
another becomes a sericus item. It was to 
avoid this loss of time and at the same time 
put an unskilled man on a certain job that 
the writer devised the “ kink,” shown in the 
accompanying sketch. 
































Hanpy CnHuckine Ria. 


Some time since some 300 or 400 gears were 
required to be chucked in a great hurry, and 
as cheapness was a primary consideration, 
as well as good work, the ordinary methods 
were entirely too slow. 

The tool consists of a yoke A, forged from 
14x?” bar iron with a tail welded on at one 
side, of such a size as to enter the tool past B, 
at the lathe. « 

The yoke is filed flat at i, w, where it 
rests on the adjusting ring 2, not only that it 
may havea fair bearing, but that when taken 
out it may readily be replaced in its former 
position. 

The yoke being fastened in the tool-post 
is drilled in place through both arms, the drill 
being held in the chuck. All the holes are 
drilled without loosening the yoke, the spac- 
ing being accomplished by moving the tool- 
block on the saddle. 

After being drilled the yoke is removed 
from the lathe and fitted with the 
shown. 

In the shop where this rig was used, the 
Farmer lathe drill is used for chucking all 
holes under 1”, and in this rig is secured 
from turning by entering the point of a small 
set screw S, into the groove or flute. If a 
twist drill be used, it may be secured in the 
same manner as the tools D and EH, which 
are provided with dogs, 77 and /, which 
rest on the longitudinal portion of the yoke 
A. On one of the tools, the reamer J, is 
shown a spiral spring which, although not 
essential, is very convenient for preventing 
the tools to which it is applied from jarring 
or sliding forward strike the 
work. 


tool. as 


so as to 

The rig may be quickly and accurately 
replaced in the tool-post by placing any of 
the centered tools (in the particular form 
shown in the sketch, the reamer D,) between 
the centers of the lathe and so adjusting the 
tool-post B, that it wil) hold the yoke firmly 


without causing it to bind on the piece 





lrealizing what a powerful pressure the reac 


between the centers, 


At the same time care must be taken to 
have all the tools in the same horizontal line. 
For this reason this rig is not well adapted 
for use with a weighted carriage lathe. When 
the tool is in use the dead center serves as an 
index for setting each of the tools for work 
as well as for feeding. 

It is understood that when drilling the 
yoke is stationary, while the drill slides for- 
ward through it. 

If but two tools be used the most conven- 
ient method of setting the tools is by means 
of the screw-cutting gauge attached to the 
saddle, so adjusting it that it serves asa stop 
in both directions. 

When the tool is in use the yoke should 
be as near the work as possible, and at the 
same time provide a clearance between its 
face and the idle tools. 

Taps or reamers of any special shape could, 
of course, be substituted for any or all the 
tools shown in the sketch. 

The cost of the rig is so small that it can 
economically be gotten up for a special job 
and thrown away on its completion without 
| serious loss. 

In the case above mentioned the cost did 
/not exceed three hours’ time all told. This 
did not include the cost of the ‘‘tools,” as 
| they were required in whatever manner the 
| work was done. With it an apprentice with 
half instruction turned out 
four or five times as much work, of good 
| quality, as the best man could do in the usual 
way. 
| The drill, or tool having the heaviest and 
| most irregular work, should be placed next to 
the tool-post, on account of the firmer support 
it receives. 


| a hour’s 


A word as to the shapes of the rose reamers 
and counterbore. 

The writer has tried and used many kinds 
of rose bits and reamers, and for general use 
on all kinds of work bas not found anything 
which will cut as fast and as freely and at 
the same time turn out excellent work as the 
form in this sketch with three or 
five flutes spaced unequally. For general 
use, the sizing part is turned nearly parallel 
for a length of two or three diameters and the 
shank reduced, The flutes, the ends of which 
form the cutting lips, are deep and carried 
well up to afford free passage for the chips If 
well backed off and kept sharp it can be 
forced through the work very rapidly, and 
never requires backing out to clear away the 
Although this form has been 
known fora long time, it ts seldom met with. 

The only peculiarity about the counter- 
bore is in the position of the cutter, which 
passes through the stock at one side, instead 


shown 


cuttings. 


of directly through the center line as usual. 
The object of this peculiarity is to avoid 
chattering, as the cutter marks made by either 
lip cross those made by the other at a slight 
angle, and thus partially neutralize each 
other. This tool cuts much smoother than the 
ordinary form, especially when the length of 
the cutters is great compared with diameter 
of the shank. 
es 

We find the following suggestive paragraph 
in Cotton, Wool and Tron of Boston: 

Our attention has lately been called by 
some of our advertisers to one of our Western 
contemporaries who has a_ faculty of 
keeping his advertising space full by print- 
ine advertisements which are little better 
than decoy ducks, from the fact that they 
are never ordered, are not paid for, but are 
kept there to influence others. If men can 
afford to do this kind of business it may be 
all right according to their ideas; it certainly 
is not all right in principle or practice among 
the respectable journals either East or West.” 


5 ll 

Mechanical business in the North of Eng- 
land and in Scotland js unusually prosperous 
at present. Almost every branch of mechanical 
construction is running on full time, marine 
work, locomotives and sugar-making ma- 
chinery being in especial demand. 


—-—>e 


Tron notes a proposed rolling mill, for roll- 
ing iron and steel, to be delivered to the rolls 
in a molten state, by which it is claimed it 
The rolls are to be 
hollow, and « current of water passed through 
them to chill the stirface of the metal. 


will be freed from gases. 
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A Wonderful Machine. 


Not only engineers, but every one interested 
in mechanical matters, will be pleased to pe- 
ruse the description in our present issue of 
the most remarkable machine in this country, 
perhaps in the whole world. American me 
chanics are more or less acquainted with the 
incidents leading to the production of this 
machine, by Albert H. 
The facts are now historical, how 


wonderful testing 
Emery. 
the United States Government created, 
years ago, a engineers to 
test iron, steel, and other structural materials; 
how that board after months of search, both 
here and in foreign countries, could find no 


some 


board of leading 


reliable apparatus to test large specimens, 
how it was feared that the labors of that 
board would terminate without accomplish- 
ing anything beyond the testing of specimens 
of small area, such as had been done by for- 
eign test boards; how the board finally found 
Mr. Emery willing to undertake the building 
of an accurate and durable machine to test 
pieces of four hundred tons breaking strength 
as well as those requiring but one pound 
strain to break them, and finally how he suc- 
ceeded after triumphing over the many diffi 
culties that surrounded him in producing a 
machine filling all the requirements and gain- 
ing the admiration of the best engineers in 
Europe and America, A brief summary of 


| the requirements is given eJsewhere this week, 


with cuts and description of the machine, as 
prepared from the material furnished us by 
Mr. Emery himself, which (the proof having 
been revised by him) may therefore be ac- 
cepted as entirely accurate. 

It was necessary for the inventor not only 
to construct the machine, but to invent ap- 
pliances for constructing the machine as the 
work progressed, so that when the machine 


/was finally completed he had not only in- 


vented a testing machine, but also a new 
pressure gauge and a new scale. Recently, 
Mr. Emery has made arrangements with the 
Yale & Towne Manufacturing Company, of 
Stamford, Conn., under which scales, gauges, 


}and testing machines invented by him will be 


built under his supervision and placed upon 
the market. Already three fifty-ton testing 
machines, embodying the same principles as 
the machine at the Watertown Arsenal are 
nearly completed. 

The Government machine, which we illus- 
trate this week, has already demonstrated, 
by tests made upon it, that many of the fac 
tors of safety heretofore relied upon by en- 
gineers in erecting bridges and other large 
structures are really factors of ignorance. The 
strength of many structures is not as great as 
has been supposed. The strength of a bar of 
iron or steel, one, two, or three inches square, 
forms no reliable guide to determining the 
strength of a bar of like metal five, six, or 
eight inches square, although previous to the 
completion of this machine a direct ratio of 
strength to size was believed to exist. Mr. 
Emery’s inventions will in time cause specu- 
lation, as to strength and materials, 
superseded by actual knowledge. 

ecmeniblillliie 
Southern Industrial Requirements. 


to be 





Manufacture of their ordinary metal prod- 
ucts for every-day use is making slow but 
sure headway in portions of the 
Southern States, particularly in Georgia and 
Tennessee. Small country foundries, with 
a crude repairing connection, are becoming 


some 


more common than they were ten years ago. 
The blacksmith shop is getting, in many in- 
stances, to possess a lathe and planer. 

In the course of a conversation we had 
lately with a gentleman who has recently re- 
turned from an extended tour in the South, 
we learned many particulars of the pressing 
needs of that section. The first requirement 
seemed to be skilled labor, for there is too 
much reluctance exhibited among respect- 
able boys to learn industrial business. The 
reform in this sentiment must come before 
the South can expect to make a respectable 
showing in the production of work that re- 
quires special skill, for a must know 
how to do the work himself before he can 
intelligently direct others. Tools adapted to 
ordinary repairing work are very defective 


mad 








and crude, besides being scarce in centers 
where manufactures are being developed. 
There was quite an excitement raised a few 
years ago to establish mills for the produc- 
tion of cotton fabrics, and they have made 
some headway, and the business is slowly 


of management. Every arrangement was 
behind time, the Exposition was not com- 
pleted on the closing day, and amidst the 
reigning disorder the tests were left out. 
The fact is, the managers of the Exposition 
in many instances did not know enough to 


growing against a good many obstacles. As 
work of this kind develops, the machinery 
used must receive skillful care in the way of | 
attendance and repairs, and Southern youth 
ought to receive the training which would | 
enable tfem to perform such work. Agri- 
cultural machinery has been, in too many 
instances, thrown aside when it needed re- 
pairs, owing to the lack of skill and means 
to execute such repairs cheaply and ef- 
ficiently. This heroic method of disposing 
of machines that get out of order will not do 
when the article is of the costly kind so often 
used in producing textile fabrics. The 
people must cultivate their repairing facul- 
ties, or back out of the field of manufactur- 
ing competition. 

Attention has occasionally been drawn to 
the rich mineral resources of Tennessee, but 
the most valuable accumulations of ores and 
other, mineralogical treasures have hardly 
been touched. Our informant found a farm 
away in the mountains where there lay a 
great vein of transparent muscovite mica, 
which Jaminated off in large sheets, clean 
and even as the finest window glass. The 
farm belonged to a widow lady, and he asked 
what she would sell the place for. She was 
willing to take five thousand dollars, which 
he agreed to double, for he perceived that 
the place was a bonanza. Next day the lady 
agreed to go to the nearest town and have 
the necessary deed executed, 
there; 


and she went 
but after having an interview with a 
lawyer, who was to write out the papers, she 
decided not to sell. 
a 
Failure to Make Tests at the Railway 
Exposition, 


Apart from its amusement features as : 
great show, and the extraordinary oppor- 
tunity presented to manufacturers and in- 
ventors to display their wares and devices 
before an immense audience, the Chicago 
Railway Exposition proved a valuable in- 
struction school in showing railroad men and 
mechanics specimens of the most approved 
tools and the best methods of doing work. 
Its tendency was to break down the narrow- 
minded conceit in one’s own ways that comes 
of doing work continually in a particular way 
with certain tools. There a man’s eyes often 
forced him to the conclusion that others had 
better means of getting through work upon 
which he considered himself perfect. While 
the Exposition was valuable in these and 
other respects, it had many shortcomings 
which have been very tenderly handled. 

A most important department in the prom- 
ised usefulness of the Exposition collapsed 
when the tests of material and appliances 
were abandoned. For months before the 
opening day the managers kept inviting rail 
road companies and others to bring material 
along, and have it tested under machines 
specially constructed for doing such work, 
and handled by experts whose skill would 
insure accuracy. Such tests were not only 
to be valuable to those who saw them carried 
out; they were going to be an important ser- 
vice to the whole country in demonstrating 
beyond peradventure the kind of material 
the axles and rails and bridges are made of, 
that do so much to make travel safe or 
gerous. 
metal 


dan- 

Since the return of prosperity to our 
industries, charges have frequently 
been made that steel producers are taking 
advantage of the timely demand for their 
material to use inferior iron in steel making, 
and that, boiler sheets and 
rail sections are far below their supposed 
strength. The Chicago Exposition would 
have been an unparalleled opportunity for 
proving the truth or falsehood of these allega- 


in consequence, 


distinguish trifling matters 





tions, had the promised tests been carried out, 
for iron and steel from every section of the 
continent would have been subjected to public 
scrutiny, such as it is not likely to receive now 
for some time. 


Lack of time was the reason 





given for not carrying out the programme in 
regard to tests, but that merely means lack | 


| burden of speculative stock. 


|ously the development of such lands, 


from those that 


were important. And they devoted so much 


time and thought to the furtherance of their 
own personal interests and projects that the 


wider interests of the Exposition were in 


| many cases neglected. 


———_ —_—_ 


Hampering Our Iron Industries, 


In his inaugural address at the Roanoke 
(Va.) meeting of the American Institute of 
Mining Engineers President Robert W. Hunt 
made some seasonable remarks on the exist- 
ing methods of manufacturing fictitious 
values for mining property. His plea wa 
for cheaper ores, so that our iron trades hie 
be able to compete with other countries on 
even terms. He did not wish to see a reduc- 
tion in the cost of ores produced by the im- 
poverishment of labor, as he did not desire 
to lessen the price of steel by pulling down 
the wages of our workmen to the level of 
foreign nations. Where he wanted the 
cheapening process to come from was by 
stopping the practice of watering stock. To 
get cheap iron parties must not buy mining 
property for $50,000 and then convert it’ 
into a stock company calling the capital 
$1,000,000 and require interest on the fictitious 
investment. 

This is a serious and far-reaching matter, 
a subject in which every one connected with 
metal work is directly interested. The 
prosperity which our metal trades experience 
is directly due to the demands of the home 
market which is preserved to them by judic- 
ious protection. 

Iron manufacturers are handicapped by 
being obliged to pay double price for the ore 
from which all succeeding operations pro- 
ceed. 

The movements on our political chessboard 
are so uncertain and tariff questions offer 
such a convenient theme for demagogues 
that we know not the day nor the hour when 
our manufacturers may be required to face 
the world’s competition without the shield of 
protection. 

Mechanical labor-saving applianccs are 
much better perfected here than they are in 
Europe, and our workmen, though better 
paid than their compeers beyond the Atlantic, 
have more enterprising self-reliance, and by 
this means get out work proportionate to 
their pay. 

Under these circumstances there is no 
satisfactory reason why stee) rails should be 
finished in Yorkshire at a cost of $15 a ton, 
while similar steel cannot be produced in 
Pennsylvania under $25 a ton. The differ- 
ence in the cost of transportation of the ores 
or pig iron is trifling. So the high cost of 
production in this country must be due to the 
higher cost on raw furna¢e material. In fact 
it is well known that this is the case. Raw 
materials for making (coal, ore and 
limestone) not being bound up in inaccessible 
fastnesses that inordinately enhance the cost 
of bringing them to the furance, the only 
conclusion to be arrived at is, that the mines 
are environed with fictitious values placed 
there by the process of stock watering. 

The evil effects of this are not confined to 
one branch of the iron trade. Every manu- 
facturer from the nail maker to the locomotive 
engine builder suffers from it in greater or 
less degree according to the magnitude of 
his operations. 

And every workman in these trades is 
interested in the suppression of a practice 
which threatens the prosperity of the in- 
dustry which he is dependent upon for a 
livelihood. 

There are many valuable tracts of mineral 
lands that have not yet been invested with a 


iron 


It behooves all 
trade to watch jeal- 
for 
upon keeping them free from the incubus 


branches of the iron 


|of watered stock much of our future pros 


perity depends. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
meshods. 


(242) H. L., Huntington, Pa., asks: 
What is the difference between an inspirator and 
an injector? A.—The principle upon which they 
operate is substantially the same. 


(243) T. J. H, Pittsburgh, Pa., asl 
Why is it that a steam vessel that can attain a 
speed of only ten miles an hour in still water will 
attain a speed of more than fifteen miles an hour 
in a current of five miles an hour? A.—Any well- 
constructed and engined vessel that has a speed of 
ten miles an hour in still water will have a speed 
of less than fifteen miles with a five-mile current. 


(244) C. L., Summitville, Iowa, asks: 1. 
What is the best material of which to make the 
boiler of a traction engine, the steam pressure tc 
be 130 lbs.2 A.—Either iron or steel. What 
should be the tensile strength of the material? 
A.—That of good boiler plate, say from 50,000 to 
65,000 Ibs. 3.—Is plowing by steam a success in this 
country, and what isthe better way to propel the 
plow? A.—Steam plowing can hardly be said to be 
an assured success, and the best way of applica- 
tion is not settled. 


(245) G. F. W,, Philadelphia, Pa., asks: 
Will you tell me of a paste for cementing seams 
of alight cloth fabric, the seams to be pliable and 
waterproof? A.—A cement recommended for such 
purpose is made as follows: Put 1 pint of ale and 
2 ounces Russian isinglass in an ordinary glue 
kettle and boil until the isinglass is dissolved, after 
which add 4 ounces of glue and dissolve; then add, 





A 


~ 


quite slowly, 14 ounces of boiled linseed oil, 
stirring until the whole is thoroughly mixed. To 


use this, when cold, dissolve whatever is required 
for use in a sufficient quantity of ale to make it of 
the consistency of ordinary glue prepared for use. 
Apply with a brush. The materials used for 
making this cement should be of the best quality. 


(246) N. P., Brainerd, Minn., asks: 1. 
What is the dividing line between a high and 
low pressure engine? A.—The dividing line is not 
strictly defined. We should say that where the 
pressure of steam was more than two atmospheres 
(30 Ibs. absolute) it might be called high pressure. 
2. Have you published an article recently on set- 
ting Corliss valves? A.—No. 3. In fitting locomo- 
tive axle boxes should the bearing extend from the 
crown to the limit of the half circle? A.—The box 
should not be a close scraped fit all over the half 
circle, as such a fit will be almost certain to heat. 
If you were boring a solid box to fit a journal you 
would bore it enough larger than the journal, to 
allow fora film of oilto keep the surfaces of the 
metals apart. You should fit the half box in the 
same manner. 


(247) Master Mechanic, Ark., sends the 
sketch of the valve and valve seat of a narrow 
gauge locomotive which he says does not do the 
work it ought to. Will not start a moderate sized 
train without taking the slack, and is very liable to 
stall on a hillif allowed to slow down below ten 
miles an hour. He would like us to suggest any 
improvement which would make the engine stick 
to the train better on a grade, and start easier. 
A.—There is nothing about the valve or the seat 
shown in the sketch to indicate anything wrong 
about the engine. They are well proportioned. 
Steam ports 15-16x15’’.. Valve 5-8” outside and 1-16’ 
inside lap. With the other parts of the valve mo 
tion as well proportioned and properly put together 
this should give distribution of 
Without receiving more data than what you have 


good 


sent, it would be extremely difficult for us to ven- | 


ture an intelligent opinion of 
engine may be suffering from. 


what trouble the 
A common mistake 


made on Western roads is that of giving the valves | 


too much lead. This would have a tendency to 
produce the weakness yov complain of. If you 


willtake motion curves of the travel of your valve | 


in full gear and at 9’ cut and send them to us, we 
would be better able to advise you. You will find 
an easy way of taking motion curves described 
inthe AMERICAN MACHINIsT of July 1, 1882. 


Pusiness Speciats. 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 
James W. See, Consulting Engineer, Hamilton, O. 
Steam Economy—12%4 pp., in boards. 

$1. A. Wilkinson, Manayunk, Pa. 

Chas. T. Porter, Mechanical Engineer, Tribune 

Building, (Room 42,) New York City. 
Patents.—Franck D. Johns, Att’y at Law & Solic- 

itor of Patents, 617 Seventh st., Washington, D.C. 





steam. | 


By mail, | 





Hydraulic Jacks and Roller Tube Expanders. 

For sale, 25’’ lathes of best designs from new pat- 
terns. George A. Ohl & Co., E. Newark, N. J. 
| Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. 





Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 
les or cylinders. C.C.Hill, 144 La Salle st.,Chicago, Ill. 


Wood Engraving done in best manner. i 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for pe | use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Ill. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


Guild & Garrison’s Steam Pump Works, Brook- 


lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 

Speed and drill lathes, 10’x4’, new design. Self- 
clamping rest, first-class material and work. Par- 


ties about to buy will do well to inquire. C. Wing, 
Greenfield, Mass. 

‘*Patent Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton street, New York. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker's Assistant. $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


The National Feed-Water Heater—the best and 
cheapest in the market; warranted to heat water 
by exhaust steam up to 206° to 212° Fahrenheit. 
This heater commends itself to every practical 
man. For description and prices, apply to the 
National Pipe-Bending Company, New Haven, Ct. 
We will pay 25 cents each for copies of the issue 
of January 21, 1882, that are in good condition. 

Those kind enough to forward us copies of the 
above date will please write name and address on 
the wrapper for identification. Am. MACHINIST 
Publishing Company, 96 Fulton Street, N. Y. City. 


The New Pulsometer, price, 600 gallons per hour, 
$50; 1200 do., $75; 3,600 do., $100; 6,000 do., $150 ; 
10,000 do., $175; 18,000 do., $225; 25,000 do., $275; 
45,000 do., $400; 60,000 do., $500: 120,000 do., $1,000. 
Write for descriptive book, mailed free. 

Pulsometer Steam Pump ‘Company, 88 
street, New York City. 


John 


Wanted—Correspondence with engine builders, 
boiler makers, and supply dealers in steam goods, 
We manufacture the cheapest Injectors and best 
Steam Jet Pumps in this country, and offer to live 
men the most liberal terms ever named. Drop 
postal for particulars to J. B. Sheriff, Son & Co., 68 
Water St., Pittsburg, Pa. 


‘Useful Information for Steam Users’’—a 
page illustrated pamphlet, carefully compiled from 
the best authorities, on the care and management 
of the steam engine and boiler, with hints for engi- 
neers and firemen. Engineers everywhere should 
have this work. 
acopy The J.N. Mills Publishing Co., 145 Broad- 
way, New York. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en- 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled ‘“* Extracts from 
Chordal’s Letters,’ which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 


The following will be of interest to railroad com- 
panies and others using steam : 
Chicago and Grand Trunk Railroad 
Locomotive Department. 
Fort GRraTioT STATION, June 16, 1883, 
Dear Sirs;—The Westinghouse air pump on 
| engine 73 was packed with asbestos wick packing 
Nov. 11, 1882 Since that time I have run the 
engine 27,900 miles on passenger trains. The pack- 
ing was examined eb and apparently will be 
good fora year longer. The stuffing-box nuts have 
been screwed up 4 turn on the air cylinder and 
one turnon the steamside during that time, and | 
have never noticed it leak any. 
Yours truly, C. B Conger, Engineer Engine 73. 
ToH W. Johns Mfg. Co., New York. 




















A company with a capital of $200,000 is forming 
at Mobile, Ala., to put up a furnace with a capacity 
of sixty tons of iron a day. 

At Kankakee, Ill., a barb-wire manufacturing 
| company has been organized who propose to man 
ufacture the wire without a license. 


The Pratt & Cady Company, Hartford, Conn., 


| expect to have their new shop done in August. It 
will be 140x40 feet, two stories high, with a brass 


The Nicholson File Company, Providence, R. I., 
are building an addition, 80x40 feet, two stories, 
|forthe manufacture of the finest grades of files 
| for jewelers’ use. 


| 
| 
| foundry 60x30 feet. 
| 
| 
| 


Somers Bros., Brooklyn, N. Y., manufacturers of 
presses and dies, have purchased a site for the 
erection of a new machine shop in which to carry 
on their business. 

Johnson & Willson, 91 Liberty st., New York, 
agents for Saylor’s Portland Cement, and “ Styr- 
ian’? Too! Steel, have issued a pamphlet relating to 
| these two articles. 
| The Pennsylvania & New York Railroad Com 
pany is building a new foundry at Syracuse, N. Y. 
| three hundred men will be employed. 

The machine shop for the new watch factory to 
be erected at Aurora, Ill., will be built at once. 
| The plans for the new cotton mill have been made. 

The main building will be 100x26 feet. 


The Haxtun Steam-Heater Company, of Kewa- 
nee, Ill., will build a shop 150x60 feet, two stories 
brick, in which they will place $30,000 worth of 
| machinery for the manufacture of 


steam brass 


goods, 





Send 25 cents in P. O. stamps for | : ; cs : 
one en oer : ] "| new line of shafting one hundred and twenty-four 


Company | 


E. Lyman, C. E., New Haven, Conn. | 


Universal grinders for lathe-centers, chucks, ang- | 


Designs | 





100- | 





| in cloth. 


| H, Dedaven, 96 Cobsaian vt. Bow York, Improved| The Laconia Car Company, Laconia, N. H., are 


about entering upon a contract for the manu- 
facture of $200,000 worth of freight cars of a new 
pattern, designed for the safe transportation of 
vegetables in winter. 


The net profits of the cotton factory at Pied- 
mont, 8S. C., during the past year, are 21 1-3 per cent. 
on the capital stock of $500,000. Of the earnings, 
10 per cent. was paid out in dividends, the rest 
placed in the reserve fund. 


A company of gentlemen have purchased the 
patterns, gauges, tools, shop, etc., of George E. 
Brettell, Rochester, N. Y., and will continue the 
building of iron planers and other machinery 
under the firm name of the Rochester Machine 
Tool Works. 


F. Howland, president ; N. H. Wilbur, treasurer ; 
S. Hawes and J. M. Alien, directors, have been in- 
corporated as the Acushnet Paper Company of 
New Bedford, Mass., capital, $12,600. The company 
proposes to make paper from the bark of the cedar 
and other material. 


Rifenburg & Co., have made a proposition to the 
people of San Diego, Cal., to commence the erec- 
tion of buildings suited for iron and steel works 
on certain conditions. Ground has been selected 
between San Diego and National City. About 100 
men will be employed, it is stated. 


Lawrence & Herkner, 8 Ferry st., New York, 
have just received from the Edison Electric Light- 
ing Company the contract to furnish 600 feet 12’ 
wide, and 600 feet 14 wide of their special double 
electric light belting to drive the dynamo machines 
at the Louisiana Exposition. 


Athol, Mass., has voted that all taxes which may 
be assessed for the next ten years on mill sites, 
mills, or water power on Miller’s river, between 
the iron bridge in Royalston, just above Pequoig 
Station and Kennebunk, are to be rebated, taxes 
on machinery to be rebated for five years. 


Seymour & Whitlock, Newark, N. J., are supply- 
ing on orders quite a number of their new vertical 
engines, and are more than ordinarily busy on their 
other lines of work. They build a press for jewel- 
ers and other fine work, which by a _ peculiar 
device is almost instantly adjustable in its stroke 
by thousandths of an inch. 


Ira Parker & Company, of Littleton, N. H., man 
ufacturers of the celebrated Littleton Saranac 
Buckskin Gloves and Mittens, have just putin a 


feet 
shop. 


long from their old mill to their new glove 
It connects direct to their 120 horse-power 
water-wheel which will give steady power for their 
works. 


General Buel, chief of ordnance, awarded con- 
tracts to the South Boston Iron Works for four 12- 
inch rifled cannon at $30,000 cash, and one large 
mortar, price not named ; also the converting of 
fifty 10-inch smooth-bore cannon into 8-inch rifles 
The contract for tubing these guns has been given 
the West Point Foundry at $1,500 each, so that the 
total cost of changing these pieces will be $2,100 
each. 


Walter Scott 
field, N.J.,) has designed a new web-perfecting 
printing press, which he believes to be superior to 


(whose address is box 1226, Plain- 


leading daily newspapers. His press, as heretofore 


built, was illustrated and described in the Amert- | 


CAN Macuinist Of March 25th, 1882. Mr. Scott is to 
build his new press in a factory soon to be erected 
by himself. 


The Helmbacher Forge and Rolling Mill Co. of St. 
Louis, are erecting a seventy-five ton testing ma- 
chine and a new hammer at their works. This 
new hammer will give them a total of six ham 
mers. They will shut down their entire establish 
ment to-day with the exception of their black 


| general engineering and contracting 








| tisement of their wares. 


| goods. 


smith shop and two hammers, which will be kept 


running. 
stock, and making necessary repairs.—Age of Steel. 


The Wisconsin Malleable [ron Company, Mil 
waukee, contemplates enlarging its works by the 
addition of 120 feet of foundry room, and an ad 
ditional air furnace and two double annealing 
ovens; when completed, employment will be given 
to 300 men, and an annual output of 3,000 tons of 
malleable castings of the value in the aggregate of 
$400,000, will be maintained. 

in amount have far surpassed any previous year up 
to this time. 


Its orders this season 


Cooke & Co., 22 Coftlandt st., New York, have 
just published an illustrated catalogue of ma- 
chinery and supplies, containing 464 pages, bound 
The volume, while not cumbersome, rep 
resents a good assortment of shop-tool machines 


This is done for the purpose of taking | 


The business of the Jarvis Furnace Company, 
and the New England agencies of the Korting In- 
jector, Armington & Sims Company, engines, 
Sheffield grate bars and Schutte & Goehring’s jet 
instruments, will in the future be conducted by a 
stock company organized under the State laws of 
Massachusetts with a capital $100,000. This com 
pany will do business under the name and style of 
Jarvis Engineering Company. They will not only 
take charge of the old agencies, but they will doa 
business in 
putting in steam plants for all kinds of manufactur 
ing purposes. K. M. Jarvis is president; A. F. 
Upton treasurer and general manager. 


We recently called at the works of the M. Cc. 
Bullock Mfg. Co., which has erected large and 
commodious new shops on a plat of ground at the 
corner of Lake and Tallman streets, Chicago, Ill 
The machinery is at work, so that the company 
can keep on filling their orders in their specialties 
for mining machinery and the Sweet Straight 
Line Engine, but a great deal has yet to be done 
before the establishment reaches the point of per- 
fection that the plan calls for. It is intended that 
the very best tools used in machine work shall be 
employed in their varied and every 
means known to save the handling of material will 
be resorted to. Ample railroad conveniences are at 
hand close to the building, so that shipping can be 
done cheaply and expeditiously. 


processes, 


Gould & Eberhardt, Newark, N. J., are busy 


getting along with their orders so as to take 
their usual week holiday in July. They have 


about sixty shaping machines under way, besides 
other machine tools in their line, and are building 
special polishing machinery for finishing calico 
rolls, machines for making monkey wrenches, &c. 
They have sold several of their Universal Auto- 
matic Gear Cutter, (illustrated in the 
MacHInNist of March 31, 


AMERICAN 
1883) on foreign orders, 
with a good prospect of further business in this 
direction. They have in, and about ready to run, 
a new Hartford automatic engine, 75 horse-power, 
their old engine doing duty till the new one is 
ready. Some of the planers of their own make in 
use in their shop are speeded so that the back 
stroke is made at five times the speed of the for- 
ward stroke 

The Railway Review says: ‘* At the Railway Ex- 
position just closed, there was exhibited a private 
car by the manager of a railway journal. This 
car has been secured by three years’ persistent 
solicitation (to use a mild word), and it an- 
nounced that the railways of the United States are 
expected to haul it around the country free of 
charge. Manufacturers of railway supplies have 
been induced, by much asking, to contribute the 
various materials which are used in such a ear, on 
the ground that it be drawn all over the 
country, like Barnum’s or Forepaugh’s advertising 
car; and that it will, therefore, be a huge adver- 


is 


is to 


The names of the chari- 
table donors are engraved on tablets of brass 
most appropriate material 


a 
placed in one end of 
the car; and railway managers are presumed to be 
exceedingly eager to peruse and examine. As 
stated, this car was ostentatiously displayed at the 
Exposition, and the beneficiary 
awarded himself a gold medal 


magnanimously 
for the same, A 


: ; ; | medal was also awarded fora silver-service donat- 
the one designed by him, and now in use by several | 


ed by some eleemosynary gentlemen—although 
persistent searching of the catalogue fails to re- 
veal that any prize was offered for this class of 
The Exposition thus joins the list of those 
who pay tribute, and its name will doubtless be 


added to the brazen memorial.” 


Otto Flohr and Theo. Scheffler, two machinists 
and engineers, have opened a shop at the corner of 
Green Street and Railroad Avenue, Newark, N.J., 
and have commenced the manufacture of a new 
double cylinder friction-clutch hoisting engine. 
From practical experience, believing that many 
accidents results from the of poorly con 
structed machinery for this purpose, and that 
accidents otten occur from attempts to “adjust” 
such machinery by those of little experience in 
such matters, they have incorporated a good many 
peculiarities in the construction of their hoisting 
engine, the main idea, besides that of unusual 
strength, being to put it as far as possible beyond 
the power of the operator to improperly adjust 
the parts by making them without the usual means 
of adjustment. Thus the cylinder-bed, 


use 


guides 


| and main bearing are cast in one piece, the guides 


| unusual length—from three 


|} and supplies, including engines and boilers. It is 
indexed so as to be handy for reference. The | 
latest improved tools are shown by cuts. Accom 


| The main building is to be 124 by 63 feet, and over | 


panying the catalogue is a full price list (178 pages) 
which is also suitably indexed. 


The Boston Commercial Bulletin says: ‘* The Ed 
wards Manufacturing Campany, at Augusta, Me., 
have decided to close up all work of improvement 
on the company property at once, and also abandon 
the project of a new factory. The reason assigned 
is that the valuation placed upon the property by 
the imposing a burden 
which similar property in the State does not bear, 
and placing the Edwards Company at a disadvant- 
in a close und depressed market for cotton 


assessors is excessive, 


age 


goods 


being circular and bored out at the same time that 
the cylinder is bored. The main bearing is of 
to four diameters 

and is fitted with a phosphor bronze bushing. The 
connecting rod is of hammered iron, and is also 
fitted with The steam valve is a 
balanced piston, the seat being cast solid with the 
cylinder, frame, &c. Provision is made against 
tampering with the eccentric, and the cross-head 
gibs cannot be adjusted except by the use of 
liners. The hoisting drum is spirally grooved for 
steel wire rope, and like the other parts is strong 
in its construction. 


solid bushes. 


Special tools are made with 
which to do the work on these engines, so as to 
insure accuracy in the alignment of the several 
parts. They are at present constructing to order 
one of these engines to be used for hoisting stones 
and heavy building material, which is to hoist to a 
height of 150 feet. 
they will build iron elevators for builders, mining 
engines, mining locomotives, yacht engines, and 
special machinery generally. The 
Flohr & Scheffler. 


In addition to hoisting-engines 


firm is 


name 
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National 
Conn., 


The 
Haven, 
their feed water heaters, 


Bending Company, of New 
a number of 
Meri- 


Pipe 
putting in quite 
including two in 


den, and three in Waterbury, Conn., and three in 
New York City. They report their prospects as 
good. 

ce. ed 


Machinists’ Supplies and Iron. 


NEw YORK, 


Nothwithstanding dullness of trade, 
shop tools and supplies remain strong, as a rule. 
Not much activity is expected in midsummer, and 
neither manufacturers nor dealers seem much dis- 
appointed by the state of trade. 

There is a greatly improved feeling in pig iron, 
and the market is $2 a ton higher thanit was a 
month ago. There is more inquiry though no large 
sales are reported. The blowing-out of furnaces 
has restricted the supply and No. 1 foundry bids 
fair to be scarce before the close of the year. 

We quote No. 1, $22 to $23, No. 2 $19 to $20 and 
Grey Forge $18. Two hundred tons No. 1sold at the 
Exchange at $23.50 for October delivery. Scotch 
Pig is quiet, but steady at $24 for Coltness, $21 50 
for Eglinton, $22 for Glengarnock, and $24 to $24.50 
for Gartsherrie. Wrought scrapis quiet at $23.50 
to $24 from yard. Old T rails are held at $22. 
Steel rails sellat about $38 at mill. Ingot copperis 
dull at 154c. for Lake and 14'%c. for Baltimore ; 
pig lead is quiet at 4c. for both common and re- 
fined: Banca tinsells at 22c., Straits and Malacca 
at 211% to 2154; Billiton, at 214c.; Australian, and 
L. and F. 214c. 

Western Spelter 
Selesian Spelter 5c. 
of Antimony is in 
quotations are ¢¢ 
Cookson’s. 


——W ANTE D—= 


* Situation and Heln” Advertisements, 30 cents for 
each seven words (one line) each insertion. 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue 


July 5, 1883. 
prices for 


has been selling 4éc. to 454c. 
dull at 5c. to 5i4c. The supply 
excess of the demand, and 
. for Hallett’s, and 105¢c. for 





good moulder. Address Eureka 


Nevada. 


Wanted—A 
Foundry, Eureka, 

Wanted, 
permanent employment. 
pany, Lorain, O 


Wanted—A first-class 


Tool Maker—A good workman can find 
Joel Hayden Brass Com- 


pattern maker. Steady 


work to right man. Address, Birmingham Iron 
Works, Birmingham, Ala. 

Wanted—Frst-class pattern maker; to a good 
man steady work and good pay. Write B. W. 


Payne & Sons, Corning, N. 


with years of experience, 

any one wishing to go 
Estimates given. 

New Haven, Ct. 


A practical mechanic, 
wishes to correspond with 
into horse-shoe nail business. 
Geo. H. Smith, No. 55 Lyon st. 


Wanted—situation by a first-class practical “iron 
foundry foreman.” Has large experience in all 
kinds of machinery, and the general management 
of men. References. Address, A. R., 735 River st., 
Dayton, Ohio. 





Light and fine interchangeable machinery to 
order. Foot and power lathes; slide rests, a9. 
Catalogue forstamp. Edwd.0.Chase, Newark, N.J 


with years of experience, 


A practical mechanic, 
any one wishing to go 


wisbes to correspond with 


into horse-shoe nail business. Estimates given. 
George H. Smith, No. 55 Lyon st., New Haven, Ct. 


For Sale, an 
and blac ksmith shop, with large foundry, tools, and 
patterns ; having large run of custom work, as well 
as contract work in foundry. Located two blocks 
from depot. Railroad side track on shop grounds. 
For information, call on or address William Fidler, 
{71 Kighth avenue, Topeka, Kansas 


Double-Acting Gas Motor.—The undersigned 
wishes to deliver the patent right of the above- 
named motor, and he will therefore begin a trans- 
action with manufacturers, This motor acts in the 
following way : Atmospheric air compresses alter: 
nately upon both sides of the piston, as in steam 
engines. This motor can act backward or forward, 
and can be put in every horse-power. It can be 
used stationary, or movable for locomotives on 
railroads, for street cars, or for navigating pur 
poses. For further information apply to Wm. 
Hamerschmidt, 909 Callowhill St., Phiradelphia, Pa 


Superior 40, 12 & 16 in. 


SPEED LATHCS, 


Built by FAY & SCOTT, 
DEXTER, MAINE, 
Send for Description. 


JOSIAN MACY’S SONS, 


189 & 191 Front Street, New York, 


Machinery, Engine, Cylinder, 
and Tempering 


OLtlLLs 


Samples Submitted Free. Established 1822 











Copy | 


Unusual Opportunity —Machine 


BRASS WORKING MACHINERY. 


12 in *& 16 in. Monitors 


Valve Milling Mach’s 





Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Globe Valves, 
Two - Jawed 
Chucks, 

- Small Tools 

3 and 
Fixtures. 


WARNER & SWASEY. Cleveland, 0 





WILDE'S PATENT 
Expanding Mandrel 


is the most perfect novelty out. 
SIMPLE, INEXPENSIVE, ACCURATE. 
aml 








COOKE & CO., 
22 CORTLANTT STREET,N. Y. 
Sales Agents and Dealers in General 
MACHINERY AND SUPPLIES. 


Write for circular and mention this paper. 








Bradley's Heating Tonge, 
are. 


THE 


p American Deill Chuck 


Is the cheapest 3- ‘parallel 
Jaw Chuck. Price, 

S —= Sold by all Tool Dealers. 

BREHMER BROS., 440 North 12th Street, Philadelphia. Pa. 


FOR SALE CHEAP, 
A 12x36 ATLAS CORLISS ENGINE, in excellent order ; satisfac- 
tory reasons given why it was displaced by one of ours. 
CUMMER ENGINE CO., Cor. Lake & Kirtland Sts. 


CLEVEL AND, OHIO, 














lustre ited plates 


To Mechanics, Engineers, &e. 


JOHN WILEY & SONS, 
ASTOR PLACE, NEW YORK, 
PYwPoBOISsET 


American Foundry Practice. 
Dry Sand and Green Sand Moulding. and containing 
Practical Treatise upon the Management of 
Cupolas, and the Melting of Iron. By Thomas D. 
West, practical Iron Moulder and Foundry Fore- 
man, Fully illustrated. 12mo, cloth, $2.50. 

Wrinkles and Recipes. Compiled from the SCIEN- 
TIFIC AMERICAN. A collection of practical pro 
cesses ard directions for the Mechanic, Engineer, 
Farmer and Housekeeper, with a Color Tempering 


15 


Treating of Loam, 


Scale. and numerous wood engravings. Edited by 
Park Benjamin, Ph. D. Revised by Profs. Thurston 


and Vander Weyde, and Engineers Buel and Rose. 
Fourteenth edition. 12mo, cloth, $2.00 

Saw Filing. A Practical Treatise, in popular 
form, on the Sharpening, Gumming and Setting of 
all kinds of Modern Saw Teeth. With many illus- 
trations. 18mo, cloth, $1 00. 

Steam Heating for Buildines: or Hints to Steam 
Fitters. Being a description of Steam Heating 
Apparatus for Warming and Ventilating Private 
Houses and Large Buildings, with Remarks on 
Steam, Water and Air in thejg Relations to Heating. 
To which are added usefuMMiscellaneous tables. 
By Wm. J. Baldwin. Third edition. With many 
12mo, cloth, $2.50. 
*.*Descriptive Circulars Gri itis. 





REMOVAL 





Knowles’ Steam Pump Works 


HAVE REMOVED TO THEIR NEW QUARTERS, 


93 Liberty St., New York. 


Send for new 


Illustrated 


2 & 94 Liberty St. 


NEW YORE. | 


Catalogue. 





INDEPENDENT 


CONDENSING APPARATUS * 


A SPBEOIALTY. 





15 « 
| 54 Oliver St. 
APRA? 

BOSTON, 


a The Deane Steam Pump Co. 


EXOL YORE, MASS. 


49 N. 7th St 
PHILA. 


226 & 228 Lake St 
CHICAGO 
MANUFACTURE 


620 & 622 N. Main St 


« 
ST. LOUIS. 





STAM POMeM MCagtvaRY 


For Every Possible Duty. 





UNION 


Automatic Knife Grinding Machines, 
Catalogues on application. 


STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Wood Polishing Wheels, Grinders’ and Polishers’ Supplies. 
338 AND 40 HAWLEY STREET, BOSTON, MasS. 








THE 


M. T. Davidson Improved Steam Pump, 


\ANUFACTURED BY 


DAVIDSON STEAM PUMP CO., 


OFFICE AND WORKS, 


41 to 47 KEAP ST., BROOKLYN, N.Y. 


Warranted the Best Pump made for all situations. 
KELLY 
49 and 51 North Seventh Street, Philadelphia 


& LUDWIG, AcEents 





—RELATING TO— 
Steam Engines, Machinery, 
Heat, Gas, Electricity, Cast- 
ing and Founding, &c. 
DESCRIPTIVE CATALOGUE, 100 PAGES, 1883, 
SENT FREE ON APPLICATION, 


E. & F. N. SPON, 35 Murray St., N. Y. 







- 


— 


“MOORE COUNTY GRIT” 


Corn- Mills and Millstones, 
ALL SIZES. 

THE BEST IN THE WORLD 
FOR TABLE MEAL! 
Samples cf Meal Sent on Application. 
? NORTH CAROLINA MILLSTONE CO. 

Chambersburg, Pa 
(Please Mention this Paper.) 





wheel ever made. 


to get out of order. 
—BUILT BY— 


SHOPS 


Send for Catalogue, 
to either of the above places. 


THE HERCULES T 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
It is moderate in 
cost, compact in form, and not liable 


THE HOLYOKE MACHINE CO. 


Holyoke and a Mass, 


Circulars and Price List 


URBINE 








ThE 








Is the Sandand of Palen 


AT HOME AND ABROAD. 
THE A. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 








CUTTING-OF) 


MACHINE, 






BETTS MACHINE C0. 


Wilmington, Del., 


MAKERS OF 


MACHINE 
TOOLS 


FROM 
Improved Patterns, 


Three sizes of Cutting-Off 
Machines: 24in., 4in., and 
6Oin, 
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NICHOLSON FILE coa., LECOUNT’S oe TAIL DOG, — 10 be driven from a Stud in the Face Plate. 








PRICES. 





SOLE MANUFACTURERS OF No.1, %in. $ .70 No 10, 24 in., $1 60 

og’ ‘6 gO Da | 6 

A N D ‘,. 136: ** 95 “43 3% 2.00 

. 5 te * Ds) “ 22 * ole 

6, 18g 1.10 “© 15, 43 3.00 

HAVING THE INCREMENT CUT. 7 110 16. 5 3.50 

8 134 “ 1.25 “ 17,5% 1.25 

Also, FILERS’ TOOLS AND SPECIALTIES. ae re OS 
‘*Nicholson File Co’s”? Files and Rasps, ‘‘ Double Ender” Saw Files, ‘‘ Slim” Saw Files, 1 Set to 2 inches, $9.05 Full Set, $34.10 





‘*Bacer”’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, oS. WZ. IncCOuUNnNnNT, South Norwalk, Conn. 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 
Meaxtaotory and Ofer: at PROVIDENCE, R. I.-U. &: A. CENTRE = {JNION Ba MES. (9. 
GRINDER 


For truing hardened 
centres and keeping 
true, without remov- 
ing from lathe, or 
drawing temper. 

Simple, quickly ad 
justed to any lathe, 
and does its work 
perfectly. 

Price complete, with 
emery wheel, boxed, $15. 

Send for circular to 


Trump Bros. Mach. Co., 
Manufacturers, 


Wilmington, Del., U.S.A. 








CHICAGO, ILL. 
Manufacturers of 


,.Orme’s Patent 


~ LOCOMOTIVE 
MARINE 
RELIEF 
: LOCK-UP 
L SAFETY VALVES. 


These Valves have been 
approved by U. S. Govern- 


TESTIMONIAL ON THE MERITS OF THE 


| 
PATENT NICKEL-SEATED “POP” SAFETY VALVE, 


THE BABCOCK & WI IL ‘Ox CO...) No. 30 Cortlandt St. 
NEW YORK AND GLASGOW. 


: NEW YORK, April 6th, 1883. 
THE CONSOLIDATED SAFETY VALVE CO., 111 Liberty St., N. Y. 

Gentlemen : 

Our experience in Safety Valves has been a varied one, extending over 
15 years, during which time we have tried nearly every valve placed on 
the market just long enough to become thorough! ; disgusted with the 
working of each and every oneof them. We learned all their faults and 
what to avoid. With this experience in our favor, we have designed quite 
a number of valves, which = cones Ses vo the difficulties we mo YY. Ofice, 115 Broad 
had mt, but since try ing the Consolidated Safety Valve Co.'s NICKEL- ice, 115 Broadwa 
SEATED “POP” SAFETY VALVE, we have come to the conclusion y. 


that we can make more money selling boilers than we can in designing 
safety valves. 9 (; 7 OF I MACHINES, 
In 1882, we bought over 300 of your 3’, 344” and 4-inch valves and still have Ak 

































the first complaint to makein regard to the) m, and though costing us nearly one AX i 91 

n, a 
hundred per cent. more than the best competing valve, we consider it money - and 2’ in. 
well spent to adopt it for use on all our work. Expecting soon to send you 


further orders, we are, very truly yours, ave RING i} il INES, 
THE BABCOCK & WILCOX CO. ASRESTOS 64 2 
NAT. W TT, T n. and 2 in, 


. PRATT, TREAs. 
ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING; WARREN HASKELL & CO., Boston, Mass. 


ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 8 y Pipe sibel invaluable to every intelligent 
ASBESTOS GASKETS, ety orker, fo empering, Brazing, Hard and Soft Sol- 


THE “MON ITOR.” FRIEDMANN’S Made of srity pure Asteston aig lars free oy EL L ntiest Flame o ion S, ro SP nile ex 
H. W. JOHNS MIG (CO., “T NEW’S PREPARED 


a 
Patent E ectors 87 MAIDEN LANE, NEW YORK, 
5 Sole Manufacturers of H. W. Johns’ Genuine 
OR ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 


























BOILER COVERINGS FIREPROOF 

WATER ELEVATORS, COATIN GS. CE aauee "ETC. For steep or flat roofs. Applied by ordinary none il 
nie ements at one-third the cost of tin. Circulars and samples free, 

For Conveying Water and Liquids. Descriptive price lists and samples free. Agents Wanted. T. NEW, 38 John Street, New York, 





Pat, Oilers & Lubriats, 4 | SCHAFFER & BUDENBERG, 


40 JOHN STREET, N. Y 
ATHAN & DREYFUS gy Mele 
N Patentees and Manufacturers, , E xX H A U Ss T H N J E CT oO R * 


A NEW LNTING & YON-UETING Wueemog, 92 and 94 Liberty Stroct Worked by Exhaust Steam Alone, <j 


Takes the place of Feed Pump, Heater, and by Con 
BEST BOILER FEEDERS IN THE 
W ORL 


densing the Exhaust Steam removes the Back Pressure. 77 Ng 
s 


Utilizes a power heretofore thrown away. Works auto 
REVOLVING H HEAD SCREW MACHINES acrom\ tic wine reED. 


matically at a steam pressure of less than half a pound, 
f Extra Strength and Power, of a Superior Design and Finish. 


Adapted to all pressures. For Locomotives as well as 
WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 











Send for Illustrated Catalogue. 





Stationary Engines. 


WORKS AT BUCKAU, CERMANY. 


AGENTS: a { ii 

BR AMAN, DOW & 00)..<.0....>; : Boston = | 
2 We Rn acc hones id North Thira paeees, Philadelphia 
MURRILL & KEIZER.......... <a ee ease saltimore 











> * FS SE Ly 2 rere eee ee ....- Chicago. 

PHILADELPHIA. N. O. NELSON MANUFACTURING CO... cece es te LOUis. 

. ra PA, W. H. DILLINGHAM «& CO. .... Louisville. 
9 HOWARD IRON WORK Buffalo, 

MANUFACTURERS OF THE T. J. NO “ee HAM wr G& SUPPLY CO., Cincinnati 

LOWE & KIR ‘ Chattanooga, Tenn. 





W.T. GARR Re ... San Franciseo, Cal. 


ETAL] Unk OUR SPECIALTY Is 
ACHINE ¥¥ TOOLS 


of all descriptions and a great num 
ber of sizes, including 


STEAM HAMMERS, 
Steam and Hydraulic Riveters Of 5 to ao H. P. 
Cranes, Punches & Shears, 
Bending Rolls, Plate Planers, 





Of 1,900 in use not 





. —— aad .. . lA ary one has Exploded, or can 
i) oN ———* Ka J show a rupture—due to 
AKRON IRON COMPANY,] . |e feteeao Qs.) 
r= . en and simplicity. 3 
ATE EOIW, ©. 


— as 
PAT F N T Superior to any shafting in market for the following reasons, viz.: 
1st.—It is perfectly straight and round. 2d. —Ht can be rolled ac 


curately to any desired gauge. 3d.—It has the beautiful blue finish 











In finish and construction these Engines are ad- 
mirable, and will compare favorably with those of 
higher price. Each is built on a perfect system of 











of Russia Sheet Iron, rendering it less liable to rust_or tarnish than hh AR hes ; neihe. ; 
HOT shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP Gupiiestinn parte—a ‘polut of convenicnce 60 one 

IN KEY SEATING like most of the other manufactured shafting tomers, Correspondence solicited, and Catalogues 

sold in the market, and, as a consequence, is admirably adapted for mailed to any address, 
PO | | SH F p LINE AND COUNTER SHAFTING. 5th.—The surface is composed 

of MAGNETIC OXIDE OF IRON, forming a superior journal or TATTED 0. UIT MPL 

bearing surface. 6th — It is made of superior stock. ‘ : SKIN . ER w W OOD, Mf Ney 

Sizes made from % to 3% inches, advancing by sixteenths. Price . — SS eS TABLISHED 1807. ERIE. PA 

SH AFT] N G. lists, with references and other information, furnished on applica- BOWLS OF LLOIST RATS BRTALO. ae ‘ ‘9 theo 

tion to 


AKRON IRON CO., Akron, O., Sole Manuf’rs.| THE BRAYTON PETROLEUM ENGINE CO. 


Or E. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 


= 








WORTHINGTON 








MINING PURPOSES. 
ALL SIZES. 


With Reversible Link Motion, or 
Patent Friction Drum. 


AND 


5 . SEAN 


“Solly ON 
“Q0UBINSU] BIZXVON ‘sousy oar 


ew UIBIIS ON 





50 Federal St, oF oo3 
=i p> 
as : BOSTON, MASS. Sak ee 
Improved Hoisting Engines ae 
© > 
Specially adapted for 8 ad z ft tg npines 
"Suse 
=) ~ 
va > 
2 
8 
5 


ysomly 








Manufactured by the ft — —_— 29 § S| \ 
. ‘ 
LIDGERWOOD MF'G CO. | SAFETY! ECONOMY! CONVENIENCE! PUMPS 
Offices and Salesroom : 96 Liberty Expense Ceases when Engine is Stopped. 
Street, N. Y. While the cheapest motor in the world for con 
Works: Partition, Fe ria, endl Dike tinuous running, the cost of fuel becomes a mere HEN Ry RB WORTHINGTON. 
man Streets, Brooklyn ¢ trifle when power is required at intervals only vy 
gaits IK. SMITH... vesee+Philadelphia, Pa 145 BROADWAY AND 86 & 88 LIBERTY ST., NEW YOko. 
(i. S. WORMER & SONS, Agents |) Ss) WORMEK X SONS Detroit, Mich. | 
Chicago, St. Louis & Detroit. G. 5. WORMER & SONS Chicago, Il Agent iO Kilby mt., Boston? tl4 N sd st. Sst. Louis 
KO, Oe 5 ) Ree St. Louis, Mo. \ 95 Lake St... Chicago. Send for Latest Catalooy 


ROBINSON & CARY..,..... St, Paul, Minn, / 
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THE HANCOCK INSPIRATOR | 


The Standard for Stationary, Marine, Locomotive , 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories, 

















Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 








STREET, BOSTON. 
CHINE 


QmarLow 3 
34 BLACH 


} MACE Win 





MOULDED 


Spur and Bevel 


GEARS 


= Fulley Castings, &, 


Special Inducements 
to the Trade. 


List mailed on application. 


POOLE & =—e T, 


Baltimore. 


Chem & MORSE 


| ELEVATORS 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &, 


ALBRO-HINDLEY 
“ie, SCREW CEARINC. 


oad , / All & 413 CHERRY ST, Phila. 


Branch Office, 108 Liberty St. N. Y. 
| STEAM 


TOR REDUCING 
AND POINTING 






by compression or swaging COLD. Ma- 
ines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. COODYEAR, 
WATERBURY, CONN. 


















COMPENSATION 


GOVERNOR 


OVER 25,000 IN USE. 


Unequaled for Accuracy, Safety 
Convenience, Durability, Work. 
manship, and Design. Address, 


The Gardner Governor Co., 
QUINCY, ILL. 


NEW YORE AGENTS, JAMES BEGGS & CO., No. 9 DEY ST. 


“THE NATIONAL CHUCK” i 
























ORICINAL 


Steam Gauge Co. 


Bus. Estab. in 1851. 
Incorporated in 1554, 





NATIONAL MF'G CO.NEWHAVEN.CONN 
IMPROVED — PLANER 





CAUCE 
Planes 16 inches i 
high and wide, and WITH 

as I stro. 

It hes. power, LANE’S 


down feed as shown 
in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

It is self-oiling in 
its ways. 


cross and anguiar IMPROVEMENT. 





— IMPROVED : 
* — Thompson’s Indicators 
Danbury, Conn. AMSLER’S 





POLAR PLANIMETER, 
AND THE PANTOGRAPH. 


AMERICAN STEAM GAUGE (0. 


Sole Manufacturers, 


86 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this paper. 
J.C. BLAISDELL, Pres. 
E. BURT PHILLIPS, Treas. H. K. MOORE, Sup’t 


F R | C TI O N AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams. Mass. 


we Horton Chucks WESTCOTT’S LATHE 


& DRILL 
UNLESS OUR TRADE MARK 


“The Hortonbathe Chuck, 


Is Stamped Plainly 
Send for Illustrated # 


“THE SWEET LAND CH UCK” 
3 ao 
Junivensat | Bi 


| 


Bait) i 
rE ala ‘ mtn? 
SWEETLAND ‘RCO. NewHaven acca 


jimndies 











on OD their Face. 


! 






U 
C 
K 
S 





ONEIDA STEAM ENGINE & FOUNDRY C0, 
82 Walnut St., Oneida, N. Y. 


THE E. HORTON & SON CO., 
Canal St., Windsor Locks, Ct., U.S. A. 


FIFTEEN YEARS’ RECORD 


HARRISON SAFETY BOILERS 


Sout MAncuesTER, Cr., April 7th, 1883. 
H ARRISON BOILER WORKS, Philadelphia, Pa 

rentlemen ;—In reply to your favor to our Mr. Frank Che ney (who is now absent in Florida,) mak- 
ing inquiry of oure xperience withthe HARRISON BOILER, will say that, we have eighteen of them 
comprising 1200-horse power in our works, some of which have been in constant use oyer fifteen years, 
and — irently in as good condition and working as we ll to-day as when first erected. 


Ve have always found them very economical in fuel, and when constructed of good material 


very Pratik ont al in repairs, quick generators, producing large quantity of very dry steam, easy in care, 
easily and readily cleaned and repaired, and adding their entire safety from explosions, we consider 
the m among the best, if not the best Boiler in market. Yours very truly, 


CHENEY BROS., 
By C. S. Cheney. 


Descriptive catalogues, drawings and estimates promptly furnished. 


HARRISON SAFETY BOILER WORKS, (g1maltowi Junction, Philadelphia, Pa, 


SPECIAL ENGINES, 
AUTOMATIC AND CHEMICAL 


FIRE EXTINGUISHING EQUIPMENTS, 


Machines Perfected and Special Machinery Built, 


MARCUS RUTHENBURG & CO., Cincinnati, O. 


















ee .F. CUSHMAN All Sizes, Independent, ¢Jaw | g ei 
Per ne Fas pea —DAVIS PATENT 
J 4in. eos 9 in.. Chucks 3 
for _ io —_ es, Screw = z E 
Mac hines, and Amateur Lathes. “ I 
Cente: sing a and Drill Chucks . EALRA 
HARTFORD .CONN.U.S.A. SEND FOR CATALOGUE. 








ePue 
Oy. 


CH =" ? 


i’ 














| MAKERS. OF ALL KINDS & SIZES. 


Send for Catalogue to 


JAMES D. FOOT, Sole Agent, 
No. 10! CHAMBERS STREET, NEW YORK. 


THE 


Mate Sensit Une Dri 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular. 


DWICHT SLATE, 


POWER PUNCHES, : SHEARS, 
HAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 unds 
in weight, and adapted for every variety of work 

© Double machines are equal to t ingle ones 
as each side is worked —— Also 


ADJUSTABLE Juehy | 
USHIONED HAMMERS | 
Of all sizes, Be... for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


“BOILERS: 


FREE Boon Sent To. Any pba ss 
*By Jas.F. Hotcuniss, 84 Joun StNY. 








aie 


clea 





HARTFORD, CONN. 


‘SHAPING MACHINES. 




















(YHARLES MURRAY= 6 in, and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
a] ENGRAVER oN woop\% | BOYNTON & PLUMMER, Weroster, Mass. 
ANN’ST #¢ NEW YORK: 





NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters,' = 
Etc. 


i” F.c. REED, 


cha Mass. 





Ene Lathes, Hand eA 
SLIDE RESTS and PLANER CENTERS. 











CLEVELAND TWIST DRILL COMPANY, ,cOx,2, Peewriss, 


9 24 & 26 West St., Cleveland, O 





sc 


nm Ur" 


LTH & GORAHARING, Manufacturers 


KORTING DOUBLE TUBE 
INJECTOR, 


“THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 

‘ Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. 
SEND FOR CIRCULAR. OFFICES AND WAREROOMS : 

12th and Thompson Street, Philadelphia. | A ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO. i Oliver St., Boston, | GEORGE A. SMITH, 1419 "Main St., Richmond, Va, 


H, P. GREGORY & CO., 2 California St., San Fran’co 
PHILIP BUCHNER, 325 Robert St., St. Paul, Minn. 





= 


FORD EFGINEEBING CO., 709 Market St., St. Louls. 
. E. KENNEDY, 438 Blake St, Denver, Col. 
é. R.LOMBARD & CO. ,1026 Fenwick St. ,Augusta,Ga. 
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Morse Twist Drill and Machine Company, 


| 
| 
NEW BEDFORD, MASS., Sole Manufacturers ot 
| 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRiLL | 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
Drills for Coes, Worcester, Hunter, and other Hand Drill Presses. Drill Grinding Machines, Center and 
djustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD 8. TABER, Pres’t and Treas. 





A fire-proof non-conductor and deafener. 24 
— per cubic ft. at wholesale prices. Sample MINERAL WOOL 
and circulars free by mail. : 





Fibre Magnified. 


U. S. Mineral Wool Co. 


22 Cortlandt Street, N. Y. 


BAR IRON SHEAR 


MADE BY 


HILLES & JONES, 
WILMINGTON, DEL. 
For Locomotive Builders, Bolt Makers, 
Bridge Builders, Rolling Mills, 


Will cut Flat, Round or Puddle Bars. Made with clutch 
for stopping and starting cutter, while gearing is in 
motion, enabling a bar of iron to be cut accurately to 
the mark. Also has gauge for cutting pieces of uniform 
length. Is furnished with tight and loose pulley, or pony 
engine, as desired. Send for circular. 











Wardwell’s Patent Saw 











> n 
B i Saws, Rotary and a up @ 
ench, Banc om 

Stationary Bed Planers, and feo ge 4 Psi & cz) 
se Planers, Dowel Mac hines, pS rt re 
moth Lathes,Gauge Lathes. - = © HR 'O 
i alarge stock of Second- Lad rn | x 
wee achinery, consisting of se = a a = = 
Machintsts’ Tools, Woodworkin ; = n a 
=— Machinery, and Engines an ’ fa 8 ne 
\jge® Boilers. Send for Mldstrated ’ fe -Oo ge 
_—__=—— Catalogue with stamp. foal << oP: 2 
” ROLLSTONE MACHINE CO., mi 2-H eS 
45 WATER STREET, FITCHBURG, MASS. | -- an S mas 
= > Lc © ime) 

SHEPARD’S CELEBRATED Pees gs 

= rs] 


$60 Screw Cutting Foot Lathe. 


Feot and Power Lathes, Drill Presses, 
Scrolls, od Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers. 

Send for catalogue of outiite for am- 
ateurs or artisans. Address, 


H. L.SHEPARD « CO., 
b 341 & 3443 WEST FRONT STREET, | 
CINCINNATI, OHIO. 


eka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176 





KEUFFEL & ESSER, 


127 FULTON STREET, NEW YORK. 


es. 
AAS Ce] 
Hard Rubber Drawing Tools 


Triangles, T-Squares, Scales, Pro- 
tractors, Straight-Edges, Etc. 
All our Hard Rubber Goods bear our Trade Mark 


and are fully warranted by us. They are superior 
to any other make. SEND FOR CATALOGUE. 






sehet $ret 
(Sn ee: 












ian anmaanebeae 



























Terrace Street, 


BUFFALO, N. V 


THE SEIBERT CYLINDER OIL CUP CO., KC 


58 Oliver St., Boston. N.Y. Office, 26 Vesey)St. — | 


Sole Manufacturers of Oil Cups for | 
Locomotives, Marine and Sta- 
ie tionary Engine Cylinders, un- 
der the Seibert & Gates Patents, with 
Sight Feed. 
TAKE NOTICE. 
ane ** Sight Feed ’ is owned exclusive- 
by this c company. See Judge Low- 
ye decision in the United States 
Cc woul Court, District of Massachusetts, Feb.23, ’82. 

















WY P. BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


All parties are hereby notifie me to desist the use, manufca- 
ture, or sale of same, as we shall vigorously pursue and 
prosecute all infringers. 
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D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade We Xow Marke 
Pipe CuttingsThreading Machine. 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS, 


PIPE CU THNG & THREADING MACHINES 
For Pipe Mill use a Specialty. 
. Y. 


Send for Circulars. YONKERS, N 


THE ALLIGATOR ‘WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 
atented 
seg $1, 1876. 






AMERICAN SAW CO., Trenton, N.J. 









STEWART 


For STEEP 
can be applied by 
THIRD the cost of 
and our circular which gives full directions how 


and FLAT ROOFS of all kinds; 
ordinary workmen at ONE 
TIN. Send for a sample 


to apply 


your own roof; also how to repair leaky 
roofs o 


allkinds. Address, 
W. H. STEWART, 
74 Cortlandt St., New York. 





New 
Heavy 
Universal 
Milling 
Machine. 


— _—\ _Comesponi- 
ence solicited. 





MANUFACTURED BY 


C. E. LIPE, Syracuse, N. Y. 





JOSEPH B. 
AUTOMATIC ENGINES, 


MATTHEWS, 
BALTIMORE, MARYLAND. 





HOLROYD & CO., Waterford, N. Y. 
Manufacturers of STOCKS and DIES. 





For MACHINISTS, BLACKSMITHS & GAS FITTERS 


SPECIAL NOTICE. 


In press and ready for distribution in Thirty Days. 


A Pocket Manual for Engineers. 


Edited by JOHN W. HILL, Mechanical Engineer, 
Mem. Am. Soc’y of Civil Engineers; Mem. Am. Ass’n R. R. M.M 


EDITION, TEN THOUSAND. 





Of which, first 2,000 copies will be furnished postage pre-paid 


at one dollar ($1.00) each, subsequent copies will be furnished 
(postage pre-paid) at one datier ond ohatt ($1.50) each 

A pocket manual of useful information for Mechanical E ngi 
neers, Steam usersand mechanics; containing 224 pages, (set in 
Nonpareil type) of carefully selected data, tormula and experi 
mental investigations, from the latest and most approve dsources. 
Printed from electrotype plates, on white No.1 book paper, in 
stiff morocco covers with cardinal edges: size of page, 4 4) x 64 
inches, From pressof Robert Clarke & Co., Cincinnati. 


Published by WILLIAM A. HARRIS, 
Builder of HARRIS-CORLISS STEAM ENGINES, 
PROVIDENCE, 8. I. 


To whom all Subscriptions for copies should be sent. 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
—- & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 


Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 
REDUCES BACK PRESSURE 

ON ENGINE. 

Prevents and removes Scale 
and incrustation from Boilers. 
SAVES FUEL. 
Increases the steaming capa- 
city of boilers, and saves 
boiler repairs. 


BENJ. F. KELLEY, 
91 Liberty St., New York. 


Gen. Eastern Agent. 














BRIDGE PORT BOILER WORKS 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS 


= 


OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam, 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
| greater durability. 
aa>Send for descriptive Circular, 





a 


lm Tt ~ ye 


— nung 





7 Swing 4 to 8 feet beds. 


BIRKENHEAD’S 
New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inch 
Also, 5 foot Hand Lathes, 
and Engine Lathes with screws and back gears, or 
back geared lathes without screw. Send for circular. 

JOHN BIRKENHEAD, 
MANSFIELD, MASS., U.S.A. 





STEAM AND DRO 








g wr 
Oo = 
gS 2. SWIFT'S AUTOMATIC 
-_ = oS 
cc > 
m3 SE LUBRICATOR 
Ssecss 
o . a ase | 5 FOR STEAM ENGINES. 
ad Zresy 5 POSITIVE FEED 
re) : ? 
ca - = ss FLASH ‘‘SICHT.” 
= ° wn S NO EXTERNAL OR INTERNAL PIPES, 
ion a os NO CLASS TUBES, 
“a” = a OR LOOSE SOTS. | 
o —_ ALLEN W. SWIFT, | 
ce = Elmira, N. Y. 


P PILE DRIVERS. 


Skinner’s Patent Steam Pile Hammer, automatic ; very effective ; simple and durable, with recent 


improvements. 


VULCAN 


IRON WORKS, CHICACO, ILLINOIS. 








‘I 2a 


Universal Radial Drill Co. 


— MAKE — 


RADIAL 





DRILLING 
MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


CORNER of 8th and SYCAMORE SIS, 


CINCINNATI, O. 

















The Woodbridge Patent 


LATHE & PLANER TOOL. 


RIGHT AND LEFT HAND COT. 


Four Cutters with each Tool and every Tool 
Warranted. Send for tools, or for circular, to 


PRATT & CANDEE, Hartford, Conn. 











THE 


Galloway Boiler. 


~ 
wO 


Economy in Fuel—Low Cost of Maintenance 


Safety 
Dry Steam without Superheatin g. 


Correspondence ‘solic ited. Address, 


=\Edgemoor Iron Co., Wilmington, Del. 











































ABA ELEC AN 
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WM. SELLERS & CO. 


PHILADELPHIA, PA. 


Machine Dbap and Railmay Zeuipments 





NEW YORK OFFICE, No. 79 LIBERTY STREET. 


WATTS CAMPBELL & C0." N's" 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINGS 


Ih Full Variety. 
$izes varying {rom 30 to 2000 H, P. 


Horizontal or Vertic al, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 


Send for Circular. 


Almond Drill Chuck, 


(fr, Sold at all Machinists’ 
= Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 
















THe PAT.DROP PRESS | 
SAG LAST FORGES. - 
STEEL & IRON DROP FORCINCS 


Drop Dies and Special Machinery. | 
BEECHER & PECK, NEW HAYEN CONN.@ 


UPRI GHT Balanced Spindle, 
Quick Return. 
Drills to center of ij Ri LL S 
, 


11 inches, 

; PRICE, - - $55.00. 

2 LODGE, BARKER &CO., 
189 W, Pearl St., Cincinnati, 0, | § 














ENT SAW MILL 







OUR PAT 







lee. "TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.) 


ESTER MACHINE SCREW CO 











Mt LIBERTY ‘st NEW YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 


TOOLS for Machinists, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. an? pen Metal Worker's — 300 Pages, 


d Worker's Catalo e. 
TALLMAN « Mer ADDEN. PI Philadelphia, Pa, 














ere PUMPS, AIR COMPRESSORS, 

| Friction Hoisting Engines, Vacuum Pumps 

j and ¢ onde snsers, General Machinery, Steam En- 

| gines. Capac ty to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 
| THE HOLLAND LUBRICATOR, VISIBLE DROP, 


is guaranteed to be 
. A perfect insurance 
oii the cuttting of 
Valve-seats, Cylinder 
and Governor Valves 
of the engine. 
It will pay for itself 
a 6 months’ in saving 
of cil, coal, and packing 
3. It willinsure more 
speed ... the revolutions 
thes ngine, say from 1 
to 2 strokes per minute, 
thus increasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. Y. 


Machinists, Engineers, Model Waters 


and all classes of Mechanics can find 
TOOLS to suit them at 
ata eee eB 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOCUES FREE. 


A.M. POWELL&.CO., 


Worcester, Mass., 
MANUFACTURERS OF 




















Loon Working Machine,» 
ENGINE LATHES =! 

16 ineh to 80 inch Swing. aa 
PLANERS : 


929 


a 


Furnishin, es li motion under varying circumstances 
and partic salerly adapted to Electric Lighting Machinery, 
Grist Mills, Cotton Mills, etc., developing the greatest 
amount of power from as ‘small an amount of fuel and 

| water as any non-condonsing enginemade. Send for our 

| circular “¢ c,” of high-grade engines. Established in 1840, 
Box 1230. Bb. W. "AYNE & SONS, Corning, N. Y. 


To Plane to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 


err write for Prices and Descriptive Circular. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Twedell’s Hydraulic 
Riveters, ete. Railway°Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improve ments. New Patterns. Simple. Effective 


PORTER-ALLEN HIGH SPEED ENGINE. 

















UTHW. R 430 WASHINGTON AVE., 
wae 2 ans PHILADELPHIA 
The 8S wingfield Iron Co., spring- 
5 d dad T oO Steel 
MACHINE 00., \ oe Cleveland, UStie a ® ye 


Sole Manufacturers. cently ordered their THIRD Por- 
r-Allen Engine. The Cam. 
bria Iron Co., Johnstown, 
Pa., have put in, during the 
rast year, their EIGHTH 
Porte -r Allen Engine, being 
lw H, P. to run electric 
lights. The first Porter- 
Allen plant put in these 
a yoaeeage, for roll- 
= ing mill pur . with same 
boilers and engines rela- 
- tively equivalent to the for. 
mer. — the output of 
orks 





the 
Soft or Hard, Thin or 


Heh at Ta a AT FLUTED DRILL. 


For I athe WwW ork it is unexcelled. In boring, counterboring, 
= reaming, or to countersink, the highest testimonials 
are given. Made by UNION TWIST DRILL CO., 


6 SUMMER STREET, BOSTON, MASS., Agents for 


Cage’s Self-Tightening Drill Chuck. 
= ce S. A. SMITH, Agent for the West, 154 LAKE ST., CHICACO, ILLS. 
Holds from 0 to Wand Oto %. 


No Key or Wrench required. 
Fox, Turret and Speed Lathes THE HENDEY MACHINE CO, 


aegitiitn. TORRINGTON, CONN. 

Swivel Head Engine Lathes, 15, 24 and 30 in. Shapers. 

4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft.x 26 in., 8 ft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 


For Superiority in Drilling 


ERR 











(18 and 26in. from new patterns.) 


GEORGE GAGE, WATERFORD, N. Y. 





Ross Fluid Pressure Reducer, Planers. 
: 2. \ 5 ft.x 12 in., 6 ft. x 12 in., 6 ft. x 


Steam, Water, 
Q Air and Gas. 


Automatica!ly re- 
duces the pressure 
in pipes to any de- 
sired extent. 


15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 


AMATEURS’ HAND PLANERS, SHAPER AND 
PLANER CENTERS, SLIDE RESTS, &c. 











ROSS 
VALVE 
co. 


652 RIVER ST. 
TROY, N. Y. 


UPRIGHT DRILLS 


16 to 60 Inches Swing. 








ll | BORING 
eeccuss  HeOlatOl 7 
reatet TTA Ml 


H. BICKFORD, 
Cincinnati, Ohio. 


Curtis Regulator Co. | 
51 BEVERLY ST., € 


- Mass. | 





Boston, 





GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Ill. 


CINCINNATI 
| T. A. FAY & CO.,“onio.t.s.4.” 
Cor. Holliday and Saratoge | | WOOD- 
Streets, Baltimore. 


BUILDERS OF IMTROVED 
KOK A 


WORKING MACHINERY 
COMBINED 


Embraces nearly 400 Machines for 
Planing & Matching, 
-Punchand Shears 
of beautiful design, of great strength 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 
Mand capacity, and thoroughly relli- 
able, address 


Variety and Universal 
? Lambertville Iron Works, 


WOOD WORKERS. 
LAMBERTVILLE, N. J. 













Band, Scroll and Circular Saws, 
= Resawing Machines, Spoke and 

* Wheel Machinery, Shafting, Pulleys 
= etc. All of the highest standard of 
excellence. 


SCHUTTE & GCOEHRING, Ww. H. DOANE. Pres’t. 
Manuf’s of 








D. L. LYON, Sec’y. 





Stationary 
5 Tron and Steel 

For Steam Engines and Pumps. oilers. 

R Air Pump and no founda, " 
ep rerairen 7, fi beight of water required Pp cutee tie 
from level of water supply to discharge Mills 
pipe: instead be ft., omhataee above or be, > 

ow engine cylinder. Has fewer parte, & 
isl i than ounee condenser, Threshers 
Send: Tee roar giving full information. Separators, 





Offices and Warerooms ; 


12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St, New York. 
A. F. UPTON, 7 Oliver St. vosion 


send for Catalogue and say where you saw this. 


FRICK & CO. 








DREDCES 
guaranteed to excavate 560.per cent. more material 
from hard bottom than any, other machine. 

EXCAVATOR 
has a capacity of 4 cubic yards per minute in gravel, 
Has proved very efficient and 
desirable in the hardest hard- 
pan. Derrick lifts 8 tons. 


Boom Dredge, 








Combined Steam Excavator and Derrick Car. 
OSGOOD & MACGNAUGHTON, 
ALBANY, N, ¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N, ¥. 





Waynesboro, Franklin Co., Pa. 


“OTTO” GAS ENCINE. 


OVER 





PUREE f CURT 


BRIDGEPORT, CONN., 


Manufacturers of 


FORBES’ 
PATENT 


DIE STOCKS 


For threading and 
cutting off »ipe with- 
out the aid of vise. 
Only one man re- 
quired to thread 6 
inch pipe. 




















Ww fo’ a 
Pri ag Manufactured by 
and Cuata- SCHLEICHER, SCHOMM & C¢ 
as ~ logue. 4d and Walnut Streets, Philadelphiar 
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AMI ERICA N 


MACHINIST. 














THE HARTFORD AUTOMATIC CUT-OFF ENGINE: 









Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap 
plication. 

THE 


HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 
Rooms 72 and 73, Astor House. 








The BUCKEYE 


Trade circulars and prac- 
tical treatise on Steam En- 






gineering free by mail. 


TOMATIC CUM 


PROMPTLY 
EXECUTED. 








These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 


speeds. 


Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO,, Salem. Ohio. 





BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 
Portable Forge 

MADE. 
Buflalo Forge Co., 
Buffalo, N. Y. 


The Pusey & Jones 00., 


WILMINGTON, Del. 


BUILDERS OF 











STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 


Iron Working Machine Tels 


42 in. x 16 ft. and 20ft. Triple Geared Engine Lathe. 
Ames. New. 





36in. x 18 ft. Engine Lathe. Fifield. New. Ames. 
24 in. x 10, 12, 14 and 20 ft. Engine Lathe. New. 

24 in. x 10in, x 12 ft. Engine L athe. Fifield. New. 
2 in, x 8, 10, Rand 14 ft. Ames. New. 


Lathe, Fifield. 
Lincoln Engine Lathe. 


20 in. x Sift. Engine 
20 in. x 10 ft. 
17 in. x 8 ft. 
16in, x 5 ft. Thayer 

16 in. x 6, 7, 8, 10 and ee LE ngine Lathe Bridgeport 


Good order. 


113in.x 4 ft. Engine Lathe, Rod Feed. P.& W 
Good order. 

26in. x = in. x7 ft. Planer. Brettell. New. 

24in. x 27in. x 6,7 ands ft. Planer. Ames. New. 

22in.x 22in. x5ft.Planer. Ames. New. 


l6in. xX 16in. x 42 in. 
12 in, Stroke Crank, Belden. Second-hand. 
9in. Stroke Shaper. Hewes & Phillips. New. 

15 in. and 24in. Stroke Shaper. Hendey 

10 x Win. StrokesShaper. Gould & Eberhardt. 

#2 in. Radial Drill. Box. New. 

16, 20, 22, 26, 30 and 35 Upright Drills. Prentice. New. 
2. 3,4 and 6 Spindle Gang Drill. 2ndhand. P. & W. 
No. 2 Lincoln Pattern Milling Machine. 
No 2Screw Machine, wire feed. Secor. New. 
"0:0. 2 - P. & W. Second-hand. 
No. 1 Square Arbor Fox Lathe. Am. T. & M. Co. 
No. 2 Cabinet Turret * 


Bridgep rt. New 


One 12 in. x 12 in. Vertical Engine. N. Y. 8. 8. Pow. 
Co. Second-hand. 

One Sin. x 8in. Vertical Engine. Fitchburg 8S. E. 
Co. New. 


New York Agent, 
Brown & Sharpe Manufacturing Co. 
radley Hammers, 
Write full particulars of what is wanted. 


E. P. BULLARD, 
14 DEY ST., N.Y. 


“the Only Perfect” | 


Ames. Ne Ww. 






Gear 
Cutting 
Machine 


S 


and GEARING. 
AVY PLANER 
A SPECIALTY. 


H® 


Planers, Gear Cutters, Shapers, Slotters, 
HYDRAULIC OIL PRESSES, and VENEER 
CUTTING MACHINERY, SHAFTING, 


WARK, N.J., Manufacturers of 


, 
4 


EWES & PHILLIPS’ IRON WORKS, 
NE 


H 


The Allen Patent High Speed Engine, 
Both Condensing and Non-Condensing. Hign economic 
duty and fine regulation guaranteed. Tubular Boilers and 
Steam Fittings. 





S. ASHTON HAND, 


Toughkenamon, Chester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 





Could & Eberhardt 
AUTOMATIC 


Gear Cutters, 


NEWARK, N. J. 






ROBT. WETHERILL 





C0., CHESTER, PA. 
Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound. 


B HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


“Boiler Makers. 


Hydraulic Riveting, 





LAMBERTVILLE 





IRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
CUT-OFF 


tall Ns 


tamberteiite, ' 





pressure ; the 


For the 





correctly. distributed, 
and smooth running. 
For Eastern and Southern States, apply ; r 

Straight Line Engine Co., Syracuse, N. ¥. 
West 
MW. C. Bullock Manutacturing Co., Chicago, Hl. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; 


uniform at all ranges of power or steam 
the best material 


fewest parts and working joints ; 
balance, 


and unexcelled in workmanship, 
to the 


and South-West, to the 








Send for 
Catalogue 


nd 
Prices. 






= STEAM 


Baa waxcracre > Ww 0 RK ‘S 
MANUFACTURERS OF 


AND BOILERS. 


CARRY ENGINES and BOILERS IN | STOCK for IMMEDIATE DELIVERY * 
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New & Second-Hand Machinery. 


JULY 3, 1883. 
1 Engine Lathe, 14in. x 6,7 & 8 ft. Grant & Bogert. 
1 each ** 26 in.x 9, 12 & 14 ft.Grant & B 
6s 45in. x15 ft. Good Order, [New 


“ “6 36 in. x12,17ft. New. 

« + 15in.x 6 ft. New 
e “ l4in. x5 & 6ft. sod 
“ 16in. x6, 7 & 8 ft. bid 


18 in. x8 & 1u ft. Lodge & Barker*‘ 
each Engine Lathes, 20 in. x 10 and 12 ft, 
24in. x 10ft. New. 
28in. x18ft. New. 
e 24in. x12, 14and16ft. New. 
“ “  llin.x4ft. &6ft. Prentiss. New. 
each. Plain Engine Lathe 161n, x 4 ft., & 6 ft. 
15 in. x 4ft. Turret Lathe. Lodge & barker. 
13 in. x 4 ft. Turret Lathe. 
Fox Turret Lathe, 16in.x 6 ft. Lodge & Barker. New. 
Planer, each 24 in, x 24 in. x 5x6 ft. Second-hand. 


ed et le 
. 
a 


22 in. x Win. x6 ft. new 
“ @¢in.zMin. x6ft. Hendey. a 
+ 26 in. x 26 in. x 7 ft. ‘ 
66 30 in. x 80in. x 8ft. 2nd Hand. 
ad 36 in. x 36in.x 10 ft. Good Order. 
1 16 in. Lever Table Drill. New. 
1 each 16, 20, 22 & 24in. Upright Drills. Prentiss. 


1 19in. Upnght Drill. Blaisdell. 

1 each 25, 28 & 34in. B. G. & 8. F. Dril’s. Blaisdell. 

1 each 9,12 and 18 in. Shapers. Prentiss. 

1 each 10 and 15 in, Shapeis. Gould & Eberhardt. 

1 each 15 & 24 1m, Shapers, Hendey. New. 

Full assortment Milling Machines, Spindle 

Drills. &c., of Garvin’s 

1 each Nos, 2 & 4 Screw Machines, Wire Feed, Jones 


& Lamson, 
3 No, 2 Lincoin Millers. Good order 
2 No. 2 Lincoln Millers. New. 
1 Hand Lathe, 12x 4,5 and6ft. New 
1 Hand Lathe, 16in. x 6and7ft. New. 
1 Boring aud Turning Mill, 72in. 2 Heads. New. 
1 Boring and Turning Mill, 50in. New. 


1 Horizontal Boiler, 4 ft. x 144 ft. 
1 Pond Index Miller. 

1C utting off Mac hine to take sizes to 5 in. 

1 Gray’s Screw Machine, to take all sizes to 1 in, 
1 +Siate Edging Machine. Good order. 

1 each 3 and 7 Spindle Nut Tapper. 

All kinds Machinists’ Smal! Tools and Supplies, 


NEW YORK AGENCY OF THE TANITE CO., AND 
FOR THE “NEW POLISHED” SHAFTING. 
H. PRENTISS & COMPANY, 42 DEY ST., N. Y. 


Chale HYDRAULIC GIVERNGR 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 


Gueranteed to ac- 
curately regulate 
7 all classes of en- 
gines. 

Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited. 


W.H. CRAIG & CO. 


Sole Manufacturers, 


Good Order. 

















LAWRENCE, MASS. 


ert. 


Wm. MUNZER, 


Manufacturer of 
IMPROVED 
CORLISS 


acy [St AV.COr.30th at 
New Yorks | 








BU Fr rao! 


E. G. FELTHOUSEN, 


Manufacturer of 


Patent Flue Scrapers 
Ratchet Drills, Gauge Cocks, Cylinder 9:1 Pumps, &. 





CONSTRUCTION SIMPLE. 
Best and Cheapest Flue Scraper made. 
Cc. M. MORSE, Eastern Agent, 


Office, 12 CORTLANDT ST., N.Y 


W.C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &o. 


FOR SALE. 


the 








We have 
for sale, viz.: 

One Lron Planer, to plane 
square. It is powerfully ge: 
order. 

One Planer to plane 15 ft 

One tron Planer, to plane 
in fair condition 

One Iron Planer, to plane 12 feet long, 30in x 30in. 

One Engine Lathe, will take 14 feet between cen 
ters, and swing 53 in over ways, has hollow spindle, 
and is adapted for both turning and boring, with 
countershaft. Complete 

One Engine Lathe, will take 


following second-hand Machinery 
24 feet long, 62in. x 62 in. 
ired, heavy and in good 


long 51°’ wide verygood. 
12 feet long, 36 in. x 82in. 


in 11 feet, 6 inches 


between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 


cross-feed, with countershaft. All complete 


One 38ft bed, Vin. Foot Power Screw Cutting 
Lathe, with tools. 
One Slotting Machine, 12 in, stroke, slots to the 


center of 46 in. Adjustable table and universal 
feed motion 
One Combined Power Punch and Shears, to punch 
54 and 6, and shear 6 in, iron 
Two No.2 Pratt & Whitney 
Very good 
One Axle Lathe, Fitchburg Machine Co. 
One 12 in. Shaper, Lowell Machine Shop 
One No. 1 Brown & Sharpe Screw Machine 
Two 4 in Spindle Drills 
One 3 Spindle Drill 


Send for List of New Machinery. 


Milling Machines 


The George Place Machinery Co., 
121 CHAMBERS AND 103 BEADE STREETS, NEW YORE, 
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16> : \ AWERICAN 


MACHINIST (Jory 21, 1883 








Brom Shane Mi, im 


PROVIDENCH, 


Manufacturers of the 


Lares Surface Grinding Mui, 


This machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files and three- 
quarters of the labor usually expended on 
these operations is saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts.of machinery of cast iron or 
steel, hard or soft, for punches and dies, 
straight edges, flattening dies, &c., it will 


by the use of low-priced labor. It will grind 
14 inches wide, 36 inches lonf, 134 inches 
high, using a 12-ingh wheel. Countershaft 
should run 270 turns per minute. Tight and 
loose pulleys 8 inches diameter, 4inches face. 
Weight of machine complete, 2300 lbs. 
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CAR WHEEL AND AXLE MACHINERY, 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 
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DOUBLE AXLE LATHE 


NILES TOOL WORKS, Hatton. 


OHIO. 


EASTERN WAREROOMS, 22 S, SIXTH ST., PHILADELPHIA, PA. 








WESTON’S PATENT SAFETY 


CRABS ano WINCHES. 


~, Load Always “SELF SUSTAINED” 


F pe. 
Gan Never “RUN DOWN.” 
HANDLES CANNOT PLY BACK. 
ACCIDENTS IMPOSSIBLE, 


MADE ONLY BY THE 


Yale & Towne Mig, mF 


Manufacturers, Engineers & Machinists, 
Principal Office and Works : 


STAMFORD, CONN. 
BRANCH OFFICHS: 


NEW YORK, | BOSTON, PHILADELPHIA, | CHICAGO, 
67 READE ST REET. 224 FRANKLIN ST. | 507 MARKET ST. | 64 LAKE ST. 


40 Page Illustrated Catalogue of Light Hoist Machinery sent on application. 


LODCE, BARKER & Co., 


MANUFACTURERS OF 


PATENT TURRET LATHES 


WVWITEL CELASINS BAR. 
18 inch Swing Engine Lathes, and Small Turret Lathes, 


We have for immediate delive ry one 26’’ x 12’ Engine Lathe and 
one Mayo Bolt Cutter, cutting from 2 inches down, 


H, PRENTISS & CO,, 42 Dey St., N. Y., Eastern Agents. 129 & 191 West Pearl St., Cincinnati, 0, 








THE BUFFALO STEEL FOUNDRY,".+*” 


ORDERS AND CORRESPONDENCE 
SOLICITED. 


| rT & LETO hk 
Proprietors. 


prove invaluable, and will produce fine work | 








GRAY’S 26 in. x 26 in. PLANER, 


Manufactured to Standard Gauges and Templates, with Special 
Machinery. Every Machine Belted and Tested. 
Send for Photograph, etc. 


G. A. GRAY, Jr. & CO., 42 EAST 8TH STREET, 


CINCINNATI, OHIO. 


Emery Wheels and Grinding Machines. 
THE TANITE Co. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 

which we carry a stock: 

NEW YORK, 42 DEY STREET. 
Boston, High and Oliver Sts, Minneapolis, 254 Second Avenue South. 
Philadelphia, 925 Market St. St. Paul, 316 & 818 Robert St. 
Pittsburgh, 137 First Avenue, St. Louis, 209 N. Third St 
Baltimore, 59 and 61 German St. St. Louis. 811 to 819 N. Second St. 
Indianapolis, 206 to 216 S. Llinois St. New Orleans, 18 & 20 Union St. 
Indianapolis, 184 & 186 E. Washington St. And 17 & 19 Pe Nilde St. 
Cincinnati, Cor. Pearl and Plum Sts. San Francisco, 2 & 4 California St. 
Chicago, 162 & i54 Lake St. arrwand, Ore os, “ proms St. 
Chicago, 40 Franklin St. Sidney, N itt St. 

Liverpool, Eng!and, 42 Ti: —-. Dale! St. 











THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Hiave Ready tor Delivery.: 


Machines—No. 3 vertical; Nos. 1 and 3, manufacturers’ and 
‘manufacturer's bench ; Champion Drills ; No. 0,1 and 2 Gang Drills, and 
Double Head Traverse ; 1, 14 in. Shaping Machine ; Hand Lathes, 12 and 
18 in. swing; Cutting-off Lathes for 24 and 44 in. diameter. Revolving head 
Screw Machines, No. 3; Hand Milling Machines, No. 3; Power Milling 
Machine, No. 3; Bolt Cutters, Turret Head, Nos. 2 and 3; National, Nos. 
2,3 and 4. No. 1 Screw Shaving Machine; No. 1 ‘Screw Slotting 
|Machine. 13 in. Grinding and 16 in. Spinning Lathes. 13 in. Plain Engine 
Lathes. 16 in. Weighted Screw Cutting Lathe. One Double Connection 
Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
Cutter Grinders. 16, 18 and 20 in. Planers. Have increased discount on 
‘Combination Lathe Chucks; quotations on application. 

Can furnish at 3 to 8 weeks’ notice, 30, 34 and 40 in. Planers. 


DROP FORGINGS 


ALSO 
BILLINGS’ PATENT ADMISTABLE hte ad base hYcHES, 


FINISHED SCREW CLAMP, DIE & COMMON 
PLATES AND DIES, LATHE DOGS, 
GENUINE PACKER COMBINATION PLIERS, 

pususee pataer BEACE*S PATENT 
DOUBLE ACTION THREAD-CUTTINGTOOLS 

RATCRET DRILLS, TAP & BARWICK PIPE 
REAMER WRENCHES. WRENCHES. 


Billings’ Patent Drop Forged and Cold-Pressed Sewing Machine Shuttles. 
AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINCS. 
gg THE DUPLEX INJECTOR, | 0) 


BEST BO 
THEEDER KNOWN.” 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler 
Will start when it is hot. 
2 Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS, 


Detroit, Mich. 








BILLINGS & SPENCER Co. 
HARTFORD, Conn.U.S.A. 
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VOLNEY W. MASON & CO. 
‘Friction Pulleys, Clutches and Elevators 
PROVIDENCE, RP. I. 








as 

J. M. ALLEN, PresrDent. E ee 

c-] 

W. B. FRANELIN, Vice-Preswent. 3° 
J. B. PIERCE, Secrerary. BE 











g 
ELE. GARVIN & CO. 53:5 


i139 & 141 Centre St., New York, 
MANUFACTURERS OF 


MACHINISTS’ TOOLS, » 


Milling Machines, he 
, Drill Presses, & 
a Hand Lathes, 

| Tapping Machines, 
Cutter Grinders, &. 


16 to 48 im. swing. Cuts 


™ and Prices furnished 
tion. LOWELL, MASS., U. S. A. 


Manufacturer of EINGINE WATE 


iltuiint 

pou 
gu 
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SEND FOR NEW ILLUSTRATED CATALOGUE | 
containing descriptions of the above machines. 


The Babcock & Wilcox Co.’s 
WATER TUBE STEAM BOILERS. 


ant rene Ofiees : — Branch Offices: 
Brat is wuito 2 NEW YORK: GLASGOW: ) "tzcnaures uate 
* Ss e 
iadelph SO CORTLANDT ST. 107 HOPE ST. J RewOrleans, OF een a 


Philadelphia. 32 N. 5th St. 
Pittsburgh, 91 4th Ave. San Fra’co, 505 Mission St. 








MANUFACTURER 


MBs. w.caRPeNTeR Resin SCE Te PTTPTT 
amaaie TAPS & DIES. 


PAWTUCKET.R.|I. 








